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The Naval Postgraduate School (NPS) was established 
to serve the advanced educational needs of the Navy. 
The broad responsibility of NPS is reflected in its 
stated mission:
The Naval Postgraduate School provides defense-
focused graduate education, including classified studies 
and interdisciplinary research, to advance the operational 
effectiveness, technological leadership, and warfighting 
advantage of the Naval service.
To fulfill its mission, the Naval Postgraduate 
School advances innovation in the Navy and prepares 
officers for employing new technologies. The research 
program at NPS supports the mission of graduate 
education. Research at NPS
• advances knowledge in a wide range of 
disciplines relevant to the Navy/DOD; 
• maintains upper-division course 
content and cutting-edge programs; 
• provides the opportunity for students to 
demonstrate independent graduate-level 
scholarship in their areas of study;
• challenges students with creative problem- 
INTRODUCTION
The Naval Postgraduate School is pleased to present the dissertation, thesis, and capstone 
project report abstracts for unrestricted research completed in December 2020 by the 
graduating class.
• Civil-Military Relations 
• Combating Terrorism Strategy and Policy
• Defense Decision Making and Planning 
• Homeland Security and Defense 
• Security Studies
• Stabilization and Reconstruction
• National Security and Intelligence 
 Regional Studies:
 » Middle East, South Asia, Africa
 » Far East, Southeast Asia, the Pacific
 » Europe and Eurasia
 » Western Hemisphere
School of International Graduate Studies (SIGS)
The unique programs and faculty expertise within SIGS seek to identify and address current and emerging security 
challenges and strengthen multilateral and bilateral defense cooperation between the United States and other nations. 
Areas of expertise range from nuclear nonproliferation to counterterrorism; from the history of war to emerging 
biological and cyber threats; and from the security aspects of political economy to international law. 
ACADEMIC PROGRAMS
MISSION
solving experiences on DOD-relevant issues; 
• solves warfare problems; and
• attracts and retains quality faculty 
with state-of-the-art expertise.
To meet its educational requirements, the Navy 
has developed a unique academic institution at NPS 
and via distance learning (DL) through specially 
tailored academic programs and a distinctive 
educational experience tying academic disciplines to 
naval and joint warfighting applications. NPS has 
aligned its education and research programs to achieve 
three major goals: 
1. nationally recognized academic programs that 
support the operations of the Navy and Marine 
Corps, our sister services, and our allies; 
2. research programs that focus on the integration 
of education and research in support of current 
and emerging national security technologies 
and operations; and
3. executive and continuing education programs 
that support sustained intellectual innovation 
and growth throughout an officer’s career.
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• Acquisition and Contract Management
• Advanced Acquisition Program
• Contract Management (DL)
• Defense Business Management
• Defense Systems Analysis
• Defense Systems Management
• Executive MBA (DL)
• Financial Management
• Information Systems Management
• Material Logistics Support
• Manpower Systems Analysis
• Program Management (DL)
• Supply-Chain Management
• Systems Acquisition Management
• Transportation Management
Graduate School of Defense Management (GSDM)
GSDM reflects the management side of national defense in support of operational requirements, with programs 
open to the U.S. uniformed services, DOD employees and contractors, federal employees, and international military 
and government employees. An integrated civilian and military faculty focuses on defense organizations, system 
applications, and instruction supported by extensive defense-oriented research. 
Graduate School of Engineering and Applied Sciences (GSEAS)
GSEAS provides advanced education in engineering and applied sciences while developing technological advances 
with strict application to DOD needs, thus setting it apart from civilian graduate schools of engineering. It is focused 
on preparing the next generation of U.S. and international leaders, military and civilian alike, for the uncertainties 
and challenges of a rapidly changing technological world.
• Applied Mathematics
• Combat Systems Sciences and Technology
• Electronic Systems Engineering (residential 
and DL)
• Mechanical Engineering for Nuclear-trained 
Officers (DL)







• Space Systems Engineering
• Space Systems Operations (residential and DL)
• Systems Engineering (residential and DL)
• Systems Engineering Management (DL)
• Undersea Warfare 
• Underwater Acoustic Systems (DL)
Office of the Provost
The Office of the Provost provides oversight to a specialized degree program that leads to a master of 
science in systems engineering analysis. Students benefit from cross-disciplinary course offerings and research 
opportunities found in GSEAS systems engineering and GSOIS systems and operational analysis curricula. 
• Systems Engineering Analysis
• Information Warfare
• Joint C4I Systems
• Joint Information Operations
• Joint Operational Logistics




• Software Engineering (residential and DL)
• Special Operations
• Systems Analysis (DL)
• Applied Cyber Operations 
• Computer Science (residential and DL)
• Computing Technology (DL)
• Cyber Systems and Operations
• Cost Estimating and Analysis (DL)
• Electronic Warfare Systems (international)
• Human Systems Integration
• Identity Management and Cyber Security 
(residential and DL)
• Information Sciences
• Information Systems and Operations
• Information Systems and Technology
GSOIS delivers graduate-level education and conducts cutting-edge research in four non-traditional knowledge 
domains responsive to U.S. military needs: information science and technology, military computer science, military 
operations analysis and research, and special operations and related defense analysis.
Graduate School of Operational and Information Sciences (GSOIS)
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STUDENT POPULATION
Figure 1. Total enrollment by student type for the 
fall quarter of 2020. Source: NPS Academic Affairs 
Quarterly Enrollment Report, AY2021/Quarter 1.
Independent scholarly work in the form of a dissertation (PhD), thesis (master’s/engineer), or capstone project is 
required for most academic programs. Student research projects address issues ranging from the current needs 
of the fleet and joint forces to the science and technology required to sustain long-term superiority of the Navy 
and DOD. Guided by faculty advisors, NPS students represent a vital resource within the DOD for addressing 
warfighting problems and maintaining cutting-edge expertise, particularly in a time when technology and 
information operations are changing rapidly. Naval Postgraduate School alumni think innovatively and possess 
the knowledge and skills to apply nascent technologies in the commercial and military sectors. Their firsthand 
grasp of operations, when combined with challenging projects that require them to apply their focused graduate 
coursework, is one of the most effective elements in solving fleet, joint-force, and regional problems. NPS 
graduate education encourages a lifelong capacity for applying basic principles and creative solutions to complex 
problems. NPS is also unique in its ability to conduct classified research. Classified theses are available on the 
NPS SIPRNet.
STUDENT RESEARCH
Source: Naval Postgraduate School Public Affairs Office
The student body at NPS consists of U.S. officers 
from all branches of the uniformed services, civilian 
employees of the federal government, and 
international military officers and government 
civilians. The student population distribution for 
December 2020 is shown in Figure 1 to the right.
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DEGREES OFFERED
Curricula meet defense requirements within the traditional degree framework through residential or distance-
learning programs. The curricula listed below lead to master's, engineer, or doctor of philosophy degrees. NPS 























• Identity Management and 
Cyber Security
• Security Studies
Master of Business Administration
• Master of Business Administration
• Executive Master of 
Business Administration
 
Master of Computing Technology







Master of Human 
Systems Integration
Master of Science





• Combat Systems Technology
• Computer Science
• Contract Management
• Cyber Systems and Operations
• Defense Analysis
• Electrical Engineering





• Human Systems Integration
• Information Strategy and  
Political Warfare
• Information Technology 
Management





• Meteorology and Physical 
Oceanography
• Modeling, Virtual Environments, 
and Simulation







• Remote Sensing Intelligence
• Software Engineering
• Space Systems Operations
• Systems Engineering
• Systems Engineering Analysis
• Systems Engineering Management
• Systems Technology
Master of Systems Analysis
Source: NPS Public Affairs Office
Source: NPS Public Affairs Office
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DECEMBER 2020 THESES AND DEGREES CONFERRED
The December 2020 graduating class produced 184 unrestricted dissertations, theses, and capstone project 
reports as part of the graduation requirement. Figure 2 indicates the distribution of this published research 
across each of the four NPS academic schools.
Source: NPS Public Affairs Office
Figure 2. Distribution of unrestricted dissertations, theses, and capstone 
project reports by NPS academic schools, December 2020
xvi
ACADEMIC AWARDS ANNOUNCED DECEMBER 2020
Many departments honor graduating students for the quality and contributions made by their dissertations, 
theses, or capstone reports. The following listing recognizes students selected by NPS faculty and military 
associations for superior academic achievement and outstanding theses.
Campus-Wide
• Monterey Peninsula Council of the Navy League LCDR Tom Winant Highest Academic Achievement 
Award: Ensign Rachel Seeberger, U.S. Navy
• Military Operations Research Society Stephen A. Tisdale Graduate Research Award: Ensign Rachel 
Seeberger, U.S. Navy
• Association of the United States Army General Joseph W. Stilwell Chapter Award for Outstanding Army 
Student: Major Richard T. Hill, U.S. Army
• Naval Postgraduate School Outstanding Academic Achievement Award for Department of Defense 
Student: Mr. Peter J. Pommer
• Naval Postgraduate School Outstanding Academic Achievement Award for International Students: 
Major Romulo G. Dimayuga II, Philippine Marines
• Air Force Association Award for Outstanding U.S. Air Force Student: Major Temesha R. Christensen, 
U.S. Air Force
• Marine Corps Association Superior Service Award for Outstanding U.S. Marine Student: Staff Sergeant 
Derek Ward Sharp, U.S. Marine Corps
• Naval Postgraduate School Superior Service Award: Captain Daniela Carchedi, U.S. Air Force
• The Surface Navy Association’s Award for Excellence in Surface Warfare Research: Lieutenant Ana 
Veronica Badua, U.S. Navy, and Lieutenant Christopher Hevey, U.S. Navy
• Monterey Kiwanis Club Outstanding International Student Award: Commander Joel Cabigon, 
Philippine Navy
Graduate School of Defense Management (GSDM)
• Rear Admiral Thomas R. McClellan Award for Academic Excellence in the Graduate School of Defense 
Management: Commander Scott Chirgwin, U.S. Navy
• Naval Supply Systems Command Award for Academic Excellence Management: Lieutenant 
Commander Brandon Stewart, U.S. Navy
• Department of the Navy Award for Academic Excellence in Financial Management: Lieutenant 
Commander John Orr, U.S. Navy
• The Louis D. Liskin Award for Excellence in Management: Captain Alex Pfannenstiel, U.S. Marine 
Corps
• CDR Philip A. Murphy-Sweet Memorial Award for Excellence in Acquisition: Lieutenant Commander 
Richard Wilson, U.S. Navy
• The Graduate School of Defense Management Faculty Outstanding International Student Award: 
Lieutenant Commander Adam Attwood, Royal Australian Navy
• RADM Donald R. Eaton Logistics Award for Outstanding Achievement: Captain Kevin Yarnell, 
U.S. Marine Corps, and Ensign Davis Katakura, U.S. Navy
• The Assistant Secretary of the Air Force Acquisitions Award for Academic Excellence: Captain Anita 
Naylor, U.S. Air Force, and Captain Jason Passarella, U.S. Air Force
• Distinguished Professor Kenneth J. Euske Dean’s Medal for Innovative Contribution to National 
Defense and the Graduate School of Defense Management: First Lieutenant Jonathan Karnes, 
U.S. Air Force
• Conrad Scholar Award for Distinguished Academic Achievement in Financial Management: 
Lieutenant Commander John Orr, U.S. Navy; Lieutenant Commander Sarah Cosgrove, U.S. Navy; 
Lieutenant Eric Beaudoin, U.S. Navy; Major Peter Misyak, U.S. Marine Corps; and Captain William 
LaPonza, U.S. Marine Corps
xvii
Graduate School of Engineering and Applied Sciences (GSEAS)
• Naval Sea Systems Command Award for Excellence in Systems Engineering: Lieutenant Christopher 
Hevey, U.S. Navy
• Naval Sea Systems Command Award for Excellence in Combat Systems: Lieutenant Commander Leland 
McCarty, U.S. Navy
• The Space Systems Engineering Award for Academic Excellence: Lieutenant Commander Elliott 
VonWeller, U.S. Navy
• The Johns Hopkins Applied Physics Laboratory Award for Excellence in Applied Physics Research: 
Lieutenant Matthew Henricks, U.S. Navy
• Naval Sea Systems Command Award in Naval/Mechanical Engineering: Lieutenant Kaitlyn Bower, 
U.S. Navy
• Meyer Award for Outstanding Student in Systems Engineering (Distance Learning): Mr. William 
Patrick Emeny
• The John McReynolds Wozencraft Electrical and Computer Engineering Academic Honor Award: 
Lieutenant Daniel DeToma, U.S. Navy
• Naval Information Warfare Systems Command Award in Electronic Systems Engineering: Lieutenant 
Thomas Shaheen, U.S. Navy
• Astronaut Michael J. Smith and Astronaut William C. McCool Astronautics Award: Lieutenant 
Commander Ransom Smith, U.S. Navy
• The Jack J. Jensen Meteorology and Oceanography Award: Lieutenant Commander William 
Zinicola-Lapin, U.S. Navy
Graduate School of Operations and Information Sciences (GSOIS) 
• Rear Admiral Grace Murray Hopper Computer Science Award: Lieutenant Andrew Pfau, U.S. Navy
• Chief of Naval Operations Award for Excellence in Operations Research: Ensign Andrea DeAbreu, 
U.S. Navy
School of International Graduate Studies (SIGS)
• Foreign Area Officer Association Award for Excellence in International Affairs: Captain Harrison Smith, 
U.S. Army
• The Louis D. Liskin Award for Excellence in Regional Security Studies: Lieutenant Ashleigh Martz, 
U.S. Navy 
• The International Student Award for Excellence in Regional or Security Studies: Lieutenant Colonel 
Abdou Halidou Nouhou, Niger Air Force
• The Outstanding United States Air Force Graduate Award, Department of National Security Affairs: 
Major William Hildebrand, U.S. Air Force
• The Pat Tillman Leadership Award: Master Sergeant Joe Scobey, U.S. Air Force
• Curtis H. “Butch” Straub Achievement Award for Graduates of the Center for Homeland Defense and 
Security Master’s Degree Program: Lieutenant Cathy Scherer, City of Irvine (Calif.) Police Department
Outstanding Thesis Recognition
• Lieutenant Eric R. Beaudoin, U.S. Navy, and Lieutenant Commander Sarah E. Cosgrove, U.S. Navy: 
The Effects of Military Thrift Savings Plan Policy Changes on Military Participation Rates, Contribution 
Rates, and Contribution Allocations
• Lieutenant Commander Joseph A. Berrios, U.S. Navy: A Client/Server Model for Automated Red Teaming
• Lieutenant Commander Matthew C. Bieker, U.S. Navy, and Lieutenant Darry Pilkington, U.S. Navy: 
Deploying an ICS Honeypot in a Cloud Computing Environment and Comparatively Analyzing Results 
Against Physical Network Deployment
• Lieutenant June Capelle, U.S. Navy: Rotational Motion Triboelectric Nanogenerators (TENG)
• Mr. Nickolas L. Carter, CyberCorps Scholarship for Service: Design and Verification of a Distributed 
Ledger Protocol for Distributed Autonomous Systems Using Monterey Phoenix
xviii
• Ms. Jaime Chen, Department of Homeland Security: Muted Voices: Toward an Understanding of the 
U.S. Asylum Program at the Southwest Border
• Commander Scott Chirgwin, U.S. Navy, and Ensign Davis P. Katakura, U.S. Navy: An Analysis of 
Vertical Lift Platforms in Support of Humanitarian Assistance and Disaster Relief Operations
• Major Temesha R. Christensen, U.S. Air Force: Changing Tides or Adaptive Drift? An Analysis of 
Southeast Asia and the Influence of the People’s Republic of China
• Ensign Andrea L. De Abreu, U.S. Navy: Tradeoffs in Power Grid Operation During a Public Safety Power 
Shutoff
• Major Romulo G. Dimayuga II, Philippine Marines Corps: COTS Drone Design: A Rapid Equipage 
Alternative for Force Recon Companies
• Major Keith D. Edmonds, U.S. Army: The Effectiveness of Machine Learning-Based Anomaly Detection 
Algorithms Applied to Defense Contract Financial Data
• Major Jamal El Chamieh, Lebanese Army: Salafis in Lebanon: Examining the Role of External Financing 
on Their Alliances and Actions
• Mr. William Emeny, Department of the Navy; Mr. Lance Lowenberg, Department of the Navy; 
Mr. Ryan C. Robar, Department of the Navy; Mr. Michael H. Rubow, Department of the Navy; and 
Mr. Dustin G. Talley, Department of the Navy: A Study of MBSE through the Development of Modeling 
and Data Exchange Processes
• Lieutenant Commander Abdul Gofur, Indonesian Navy: Australia’s Oil Security Amid Indo-Pacific 
Geopolitical Uncertainty
• Captain Spencer Hayashi, U.S. Marine Corps, and Captain Alex J. Pfannenstiel, U.S. Marine Corps: 
Analysis of Marine Corps Systems Command Contracting Workforce Competency Assessment
• Lieutenant Joshua P. Hildebrand, U.S. Navy: Estimating the Lifecycle Cost of Microgrid Resilience
• Major Richard T. Hill, U.S. Army, and Major Derek Hirtz U.S. Army: Rebels and States: A Game of 
Revolution and Dominance
• Lieutenant Katherine E. Irgens, U.S. Navy: Experimental Assessment of Entanglement for an Unmanned 
Underwater Vehicle with an Open, Three-Bladed Propeller
• Captain William A. LaPonza, III, U.S. Marine Corps, and Major Peter N. Misyak, U.S. Marine Corps: 
Marine Corps Operations-Defense Logistics Agency’s Procedures for Ground Reissues/Secondary Sales of 
Aviation Fuel Aligned with Authorities Supported by U.S. Navy Aviation Appropriations
• Major Gabriel G. Lim, Republic of Singapore Air Force: Modeling of the Aqua-Quad Solar Power 
Generation System
• Lieutenant Ashleigh G. Martz, U.S. Navy: The Role of The Russian Navy in Russia’s Evolving Approach to 
Strategic Deterrence
• Major Daniel Meegan, U.S. Army: Breaking Other People’s Toys: Sabotage in a Multipolar World
• Captain Anita M. Naylor, U.S. Air Force: Improving the Contractor Responsibility Determination Process
• Captain Jason D. Passarella, U.S. Air Force, and First Lieutenant Robert Paulo B. Ocampo, 
U.S. Air Force: Research and Analysis of the American Domestic Government Working Dog Industry
• Ensign Rachel A. Seeberger, U.S. Navy: A New Simulation-Optimization Model for Wildland Fire 
Resource Pre-Positioning
• Lieutenant Branden Tatasciore, U.S. Navy: Improved Atom Interferometer Performance Using 
Counterintuitive Stimulated Raman Adiabatic Passage
• Lieutenant Commander Jon K. Turnipseed, U.S. Navy, and Chief Warrant Officer Three Sean M. Laske, 
U.S. Army: The Seal Chief Warrant Officer’s Value Proposition to Naval Special Warfare 
• Lieutenant Elena V. Williams, U.S. Navy: Exploring the Impact of 3D Printing on Medical Logistics for 
Class VIII(A) in Operational Environments and Distributed Maritime Operations
• Lieutenant Commander William N. Zinicola-Lapin, U.S. Navy: A Deterministic Approach to 
Understanding the Sensitivity of Surface Duct Propagation to Sound Speed Features in the Upper Ocean
Outstanding Thesis Recognition (continued) 
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DOCTOR OF PHILOSOPHY
SPECTRAL GRAPH-BASED CYBER DETECTION AND CLASSIFICATION 
SYSTEM WITH PHANTOM COMPONENTS
Jamie L. Safar, Lieutenant Commander, United States Navy
Doctor of Philosophy in Electrical Engineering
Dissertation Supervisors:  
John C. McEachen, Department of Electrical and Computer Engineering
Murali Tummala, Department of Electrical and Computer Engineering
Dissertation Committee Members:  
Ralucca Gera, Department of Applied Mathematics
John D. Roth, Department of Electrical and Computer Engineering
Chad A. Bollmann, Department of Electrical and Computer Engineering
With cyber attacks on the rise, cyber defenders require new, innovative solutions to provide network protection. 
We propose a spectral graph-based cyber detection and classification (SGCDC) system using phantom 
components, the strong node concept, and the dual-degree matrix to detect, classify, and respond to worm 
and distributed denial-of-service (DDoS) attacks. The system is analyzed using absorbing Markov chains and 
a novel Levy-impulse model that characterizes network SYN traffic to determine the theoretical false-alarm 
rates of the system. The detection mechanism is analyzed in the face of network noise and congestion using 
Weyl’s theorem, the Davis-Kahan theorem, and a novel application of the n-dimensional Euclidean metric. 
The SGCDC system is validated using real-world and synthetic datasets, including the WannaCry and Blaster 
worms and a SYN flood attack. The system accurately detected and classified the attacks in all but one case 
studied. The known attacking nodes were identified in less than 0.27 sec for the DDoS attack, and the worm-
infected nodes were identified in less than one second after the second infected node began the target search 
and discovery process for the WannaCry and Blaster worm attacks. The system also produced a false-alarm 
rate of less than 0.005 under a scenario. These results improve upon other non-spectral graph systems that have 
detection rates of less than 0.97 sec and false alarm rates as high as 0.095 sec for worm and DDoS attacks.
Keywords: spectral graph detection, spectral graph-based cyber detection and classification, SGCDC, 
phantom component, strong node concept, dual-degree matrix, worm attack, distributed denial-of-service, 
DDoS, absorbing Markov chains, Levy-impulse model, SYN flood attack
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DOCTOR OF PHILOSOPHY
RESILIENCE ASSESSMENT OF ISLANDED RENEWABLE ENERGY MICROGRIDS
William W. Anderson Jr., Civilian, Department of the Navy
Doctor of Philosophy in Systems Engineering
Dissertation Supervisor:  
Ronald E. Giachetti, Department of Systems Engineering
Dissertation Committee Members:  
Douglas L. Van Bossuyt, Department of Systems Engineering
Richard Carlin, Office of Naval Research
Fotis A. Papoulias, Department of Systems Engineering
Giovanna Oriti, Department of Electrical and Computer Engineering
The military’s installations on remote islands have the highest power costs and demand resilient and reliable 
power for mission assurance. These installations have no electrical connection to an external utility provider 
and encounter numerous challenges in incorporating renewable energy, and there is a pronounced gap in both 
defining resilience and measuring it for off-grid islanded microgrids at islanded naval installations (INIs). 
This work’s research objective was to develop a methodology to choose renewable energy microgrid designs 
that maximize resilience and minimize costs on remote islands with applications for INIs. The deliverable is 
a tool that incorporates the methodology to identify the cost of resilience using a measure that captures the 
area under the resilience curve. The tool uses the models developed in this research to create the resilience 
and cost trade-off curves for different microgrid design and maintenance options to enable decision makers 
to choose an optimal microgrid design primarily for remote islanded military installations like San Nicolas 
Island. The research concluded that resilience can be improved by using optimal power capacity ratios for a 
renewable energy microgrids, that redundancy improves resilience for less costs, and that more maintenance 
only improves resilience when the generation capacity is closer to the demand and for microgrids with less 
redundancy.
Keywords: resilience, renewable energy, microgrid, island, islanded, costs, naval installation, trade-off, 





DETERMINING THE LEVEL OF THREAT IRAN POSES 
TO OIL OUTPUT IN THE GULF REGION
Eyyad A. Almannaei, Commander, Royal Bahrain Naval Force
Master of Arts in Security Studies (Strategic Studies)
Advisor: Afshon P. Ostovar, Department of National Security Affairs
Second Reader: Emily L. Meierding, Department of National Security Affairs
With its abundant oil resources and as largest producer of oil in the world, the Arabian Gulf region is of crucial 
importance to the world. And, oil output from the region has been under threat from Iran since that country’s 
revolution in 1979. Using academic research as well as available reports from expert panels, government 
agencies, and media, this thesis examines the level of threat Iran poses to the Gulf oil industry in view of Iran’s 
key military capabilities, including its naval and air capabilities, which could be used to disrupt Arabian Gulf 
oil production and shipping. This thesis focuses on case studies of specific incidents in which Iran has used 
these capabilities for similar ends in past attacks, including the 2019 sabotage attacks on civilian ships near Al 
Fujairah and the Gulf of Oman, and the combined cruise missile and drone attack on Saudi Arabia’s Shaybah 
and Aramco Abqaiq facilities. These case studies help establish how Iran can use its military capabilities against 
its neighbors and other adversaries in potential future attacks related to regional oil production and transport. 
Moreover, the analysis assesses the extent of the damage from such attacks, the constraints Iran faces in 
orchestrating its attacks, and the likelihood that it will attempt to take such action in the future.
Keywords: Abqaiq, gulf, oil, Iran
UNITED STATES–NORTH KOREA DENUCLEARIZATION POLICY: 
SHOULD IT BE COMPLETE, VERIFIABLE, AND IRREVERSIBLE?
Meghan M. Bailey, Major, United States Air Force
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Christopher P. Twomey, Department of National Security Affairs
Second Reader: Robert J. Weiner, Department of National Security Affairs
Relations between the United States and North Korea reached a pivotal point in 2018 when a noticeable dé-
tente occurred while the United States pursued a foreign policy of denuclearization toward North Korea. The 
policy was predicated on the complete, verifiable, and irreversible denuclearization of the North Korean nuclear 
weapons program. This thesis asks whether the current United States policy toward North Korea, which places 
continued emphasis on the only acceptable condition for denuclearization be that it is complete, verifiable, and 
irreversible, is the best strategy, or if there are alternatives to this policy that the United States could feasibly 
pursue? This thesis answers the research question by examining and analyzing nuclear proliferation drivers 
and inhibitors and conducting a comparative study in which some cases maintain a nuclear weapons program 
and others have chosen to abandon such efforts. The study of proliferation drivers and inhibitors concluded 
that North Korea is unlikely to accept the conditions of complete, verifiable, and irreversible denucleariza-
tion. However, the United States can likely achieve tangible and genuine results toward denuclearization by 
changing its perspective on North Korean nuclear weapons and adopting a policy that embraces North Korea’s 
unique reasons for nuclear proliferation.
Keywords: denuclearization, North Korea, nonproliferation, proliferation, policy, CVID
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SECURITY STUDIES
THE THIN BLUE LINE: IMPROVING JOB SATISFACTION TO 
INCREASE RETENTION IN LAW ENFORCEMENT
Lisa M. Barnett, Captain, Florida Highway Patrol
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Cristiana Matei, Center for Homeland Defense and Security
Co-Advisor: Lynda A. Peters (contractor), Center for Homeland Defense and Security
This research analyzes current levels of job satisfaction and desires to leave employment in law enforcement 
to determine the relationship between satisfaction and intentions to quit. Current law enforcement officers in 
the United States responded to survey statements regarding satisfaction and intentions to leave their current 
agencies related to seven areas: pay, opportunities, co-workers, immediate supervisors, work conditions, work 
and family conflict, and public perception on a five-point Likert scale. In the 930 responses, respondents 
indicated overall satisfaction with their work and the intention to stay with their agencies. The most satisfied 
officers work for the county, are in agencies with 100–500 officers, or have 1–5 years of experience. Officers 
who work for a county or in agencies with 100–500 officers have reported being the least likely to leave 
their agencies. These results contradict previous research that claims officers in agencies with 100–500 officers 
were the least satisfied. These results also differ from previous research that indicates immediate supervisors 
play a significant role in job satisfaction and by finding that while significant differences did not exist in job 
satisfaction for gender overall, significant differences did exist for specific facets of satisfaction and intentions to 
quit. This research study contributes to the current knowledge on job satisfaction by supporting a correlation 
between job satisfaction and intentions to quit.
Keywords: law enforcement, police, job satisfaction, retention, turnover, intention to quit
IMPROVING THE U.S. IMMIGRATION SYSTEM: LESSONS LEARNED FROM THE 
DIVERSITY VISA, FAMILY, AND MERIT-BASED IMMIGRATION PROGRAMS
Vlada Bierman, Supervisory Immigration Services Officer, United States 
Citizenship and Immigration Services, Department of Homeland Security
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Cristiana Matei, Center for Homeland Defense and Security
Co-Advisor: Anders Strindberg (contractor), Center for Homeland Defense and Security
The U.S. immigration system is the subject of an ongoing debate regarding necessary reforms to protect American 
national security and benefit all Americans economically. This thesis asks two questions: (1) How should the 
current U.S. immigration system be improved to address existing economic and national security concerns 
presented by legal immigration?, and (2) What elements from existing U.S. legal immigration programs, as well 
as from Canada’s and Australia’s legal immigration programs, can the United States incorporate in its revamped 
immigration policies? This thesis conducted a comparative analysis of the U.S. diversity immigrant visa and 
family-based immigration programs and existing merit-based immigration systems in Canada and Australia. 
The inquiry identified which of the aforementioned immigration programs have had a positive effect on their 
respective countries’ economies, based on levels of education and unemployment rates, and which immigration 
policies have resulted in fewer terrorist attacks by immigrants who come to each country, via relevant noted 
programs. This thesis found that although the U.S. diversity immigrant and family-based immigration programs 
are not perfect, they serve an important purpose and can be improved. This thesis recommends, among other 
things, introducing points-based human capital criteria into family-based immigration and instituting a five-
year review of the U.S. immigration system.
Keywords: immigration, diversity visa, family-based immigration, merit-based immigration, Canada, Australia 
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SECURITY STUDIES
ELECTRONIC BORDER SEARCHES AFTER RILEY
Aaron Bode, Special Agent, Immigration and Customs Enforcement,  
Homeland Security Investigations, Department of Homeland Security
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: David W. Brannan (contractor), Center for Homeland Defense and Security
Co-Advisor: Carolyn C. Halladay, Department of National Security Affairs
This thesis discusses the implications of the Supreme Court’s 2014 decision in Riley v. California for the search 
of electronic devices at the border, termed “electronic border searches.” It explores the degree to which such 
searches continue to be constitutionally permissible and contrasts Riley’s categorical rule protecting electronic 
devices in the interior with the general search power granted the government at the border. Following an 
examination of the divergences among lower courts in applying Riley, it finds Riley has limited application 
to the conduct of electronic border searches and that they continue to be constitutionally permissible. This 
thesis also explores how the reasonableness of such searches can be maintained despite evolving technology 
and privacy perceptions. By examining other legislative and constitutional rules, it derives an approach for 
electronic border searches where powerful government interests and privacy concerns collide. The result is a 
view of electronic devices at the border as hybrid property—as both containers and novel “effects.” Accordingly, 
this thesis advocates a hybrid-scope-limited approach that tethers suspicion-less electronic border searches to 
the original rationale for the border search doctrine. It presents a bifurcated framework leading to a two-tiered, 
hybrid-scope-limited rule where distinct levels of intrusion into electronic devices at the border are tied to 
differential levels of suspicion.
Keywords: electronic, border search, electronic border search, Fourth Amendment, reasonableness
JAPAN’S MODERN SECURITY POLICY TRAJECTORY:  
POST–COLD WAR EXPLANATIONS AND FUTURE IMPLICATIONS
John T. Bridgeman, Lieutenant, United States Navy
Master of Arts in Security Studies (East Asia and the Indo-Pacific)
Advisor: Robert J. Weiner, Department of National Security Affairs
Second Reader: Wade L. Huntley, Department of National Security Affairs
This thesis explores three aspects of post–Cold War Japanese security policy development. First, what significant 
security policy changes have occurred between 1989 and 2020? Second, what were the underlying factors that 
created the observed policy outcome? Third, how durable do those factors appear to be in 2020 and beyond? 
This thesis concludes with an assessment of Japan’s probable future security policy trajectory, based upon 
the answers to the three foregoing questions. In seeking to answer the above questions, this thesis draws 
four primary conclusions. First, that Japan has maintained a consistent, but limited, security policy trajectory 
toward militarization over the observed period from 1989–2020. Second, that the observed trajectory is being 
driven by an interaction between external factors (China threat, North Korea threat, U.S. force presence, 
and U.S. diplomacy) and internal factors (antiwar norms, suspicion of revisionists, single-party dominance, 
and prime minister preferences). Third, that the factors driving Japan’s security policy trajectory toward 
militarization are currently durable in both vector and degree, while the factors resisting further militarization 
are situationally malleable. Fourth, and finally, that Japan is likely to remain on a long-term trajectory toward 
further militarization, in which Japanese technological and legal capability for use of force will continue to 
expand.
Keywords: Japan, security, policy, trajectory, external, internal, factors, force, capability
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SECURITY STUDIES
A STUDY OF MUSICOLOGY AND SOCIAL DISCOURSE 
IN MID-TWENTIETH-CENTURY AMERICA
James B. Briggs, Border Patrol Agent, Operations Officer,  
United States Border Patrol, Department of Homeland Security
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Carolyn C. Halladay, Department of National Security Affairs
Second Reader: Shannon A. Brown, Center for Homeland Defense and Security
Social scientists and philosophers generally agree that music pervades most cultures and helps form people’s 
identities and worldviews. This thesis examines music associated with mid-twentieth-century discourse 
movements in the United States to establish musicological patterns and analyze their relationship to social 
discourse. Documented historical accounts and music-chart ratings across movements were used to determine 
the popularity and historical significance of songs. The present study finds that mid-twentieth-century popular 
music reflected and amplified belief systems held during the era and reciprocally affected social action. This 
work identifies how music interacted with the counterculture movement, the civil rights movement, and 
the anti–Vietnam War movement, and reveals an intimate and multifaceted relationship with music across 
multiple subgenres. This exploration of the youth-powered mid-twentieth-century music industry shows how 
larger-than-life performers emerged and exerted tremendous influence on young people, thus developing 
youth identities and fueling youth activism during the era. Ultimately, this thesis suggests that music can help 
practitioners who are responsible for resolving social imbalances and maintaining peace to explain the belief 
systems and motivations of people involved in discourse, especially for those such as the youth of most cultures, 
whose personal identity and worldview formation are commonly in flux during the coming-of-age process.
Keywords: discourse, sociology, musicology, music, culture
MOTIVATIONS OF RUSSIAN MILITARY TECHNICAL COOPERATION IN AFRICA
Daniela Carchedi, Captain, United States Air Force
Master of Arts in Security Studies (Middle East, South Asia, Sub-Saharan Africa)
Advisor: Emily L. Meierding, Department of National Security Affairs
Second Reader: Rachel L. Sigman, Department of National Security Affairs
The United States has paid a great deal of attention and analysis to China and its involvement in Africa in its 
effort to address great power competition. Great power competition, however, involves three countries: the 
United States, China, and Russia. While it is clear that Russia is deliberately targeting its investment in Africa 
to gain a competitive advantage in the region, information is limited on the motivations for its involvement 
in Africa and whether its involvement threatens American interests. We do know that the majority of current 
Russian engagement in Africa consists of military technical cooperation (MTC). This thesis aims to explain the 
motivations of Russian MTC in Africa from 2000 to 2018. Two case studies, Sudan and Algeria, illuminate the 
variety of motivations but ultimately show Russian MTC is most likely motivated by an interplay of economic 
enrichment for domestic elites, which maintains President Putin’s hold on power.
Keywords: MTC, military technical cooperation, Russia, Sudan, Algeria
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SECURITY STUDIES
ASSUMPTION AND ADAPTATION IN EMERGENCY RESPONSE: EVALUATING THE 
STRATEGIC APPROACH OF THE NATIONAL INCIDENT MANAGEMENT SYSTEM
Charles W. Chapman, Utility Emergency Management Coordinator,  
Austin Water Utility, City of Austin, Texas 
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Glen L. Woodbury, Center for Homeland Defense and Security
Second Reader: Christopher Bellavita (contractor), Center for Homeland Defense and Security
The National Incident Management System (NIMS) guidance strategy influences local public safety organizations 
and jurisdictions with emergency response obligations to develop and adopt all-hazards emergency response 
plans to prepare for critical incidents and natural disasters. Plan developers use assumption-based planning to 
imagine disaster scenarios and cultivate response options, but there are inherent problems with using such an 
approach for emergency preparedness. This thesis reviews the literature regarding NIMS strategy for incident 
response, assumption-based and adaptive planning processes, complexity and decision-making, and response 
implementation to determine whether a shift in policy could benefit local responders. It also covers four 
response case after-action reports to determine whether pre-incident plans were beneficial to responders and 
if jurisdictions had sufficient resources to respond to their incidents. The review illustrates that assumption-
based planning is not the best tool for developing new plans but is better suited to review existing procedures 
or as a training tool for responders. This thesis shows that pre-selected and trained incident management teams 
provide superior preparedness for response and, when combined with a decision-making framework, are a 
dynamic, efficient tool. This thesis recommends changing the national strategy to influence local authorities in 
the development and implementation of coordinated local incident response teams. 
Keywords: assumptive planning, Cynefin, incident management team, all-hazards planning, National Incident 
Management System, NIMS, lean strategies
MUTED VOICES: TOWARD AN UNDERSTANDING OF  
THE U.S. ASYLUM PROGRAM AT THE SOUTHWEST BORDER
This paper has been recognized as outstanding by its department.
Jaime Chen, Immigration Services Officer, U.S. Citizenship and Immigration Services
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Cristiana Matei, Center for Homeland Defense and Security
Co-Advisor: Carolyn C. Halladay, Department of National Security Affairs
The often-dismissed people who live, work, and pass through the Mexico-U.S. border can offer new insight into 
the U.S. asylum program crisis. This thesis develops a concept called muted voices that can help identify, access, 
and hear the subjective stories of displaced people, border patrol agents, and U.S. Citizenship and Immigration 
Services officers. These individuals go through a similar journey of trauma and stress in their interactions with 
U.S. bureaucratic systems—systems made even more cumbersome by executive orders and procedural changes 
from a presidential administration hell-bent on restricting the U.S. asylum program. The fictional narratives 
and historical background presented in this thesis illuminate the everyday realities, struggles, and complexities 
along the border as well as the geopolitical, historical, and economic conditions that have culminated in the 
current crisis. The accounts of a displaced youth fleeing his home, a border patrol agent implementing the 
praxis of bordering, ordering, and othering, and a refugee officer interpreting asylum procedures reveal how 
policies shape lives and help to situate implications and recommendations for homeland security. 
Keywords: muted voices, Southwest Border, Mexico-U.S., crisis, asylum program, migration, migrants, 
displaced people, refugees, asylum seekers, border patrol agents, asylum officers, Immigration and Nationality 
Act, INA, credible fear, reasonable fear, Honduras, Citizenship and Immigration Services, Customs and Bor-
der Patrol, radical subjectivity, fictional narratives, bordering, ordering, othering, Department of Homeland 
Security, humanitarian, ethics, deterrence, detention, Trump administration
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SECURITY STUDIES
TO CREATE HELL IN HEAVEN: RUSSIAN HYBRID 
WARFARE IN GEORGIA’S PANKISI GORGE 
Tornike Chikovani, Civilian, State Security Service, Georgia
Master of Arts in Security Studies (Combating Terrorism: Policy and Strategy)
Co-Advisor: Mikhail Tsypkin, Department of National Security Affairs
Co-Advisor: Mohammed M. Hafez, Department of National Security Affairs
Since August 2008, Russia has increased the use of soft power tactics in Georgia. Disinformation, propaganda, 
and fake news have become part of the everyday narrative spread by Russian media. Many scholars have studied 
Russian soft power and concluded that it mainly targeted Georgia after that country’s strong intention toward 
integration with the European Union and the North Atlantic Treaty Organization (NATO). Russia’s aim was 
to alter public opinion of Georgia and threaten the country’s image in the international society. However, one 
vulnerable region in northeastern Georgia has not received much attention. This study takes a closer look at 
Pankisi Gorge, a valley that borders Russia’s breakaway republic of Chechnya and populated mostly with ethnic 
Kists of the Islamic faith. Through the analysis of Russian media stories about Pankisi, this thesis finds that the 
valley is often presented as a “nest of terrorism,” creating a false sense of threat in the entire region. Additionally, 
this thesis discusses how Russia can destabilize Pankisi through fake news and actually use the situation for its 
possible military intervention in Georgia.
Keywords: hybrid warfare, Russia, Georgia, Pankisi, Chechnya, propaganda, disinformation, cyber attacks, 
soft power, North Atlantic Treaty Organization, NATO 
THE STRATEGIC USE OF SOCIAL MEDIA BY THE ISLAMIC STATE: 
EXPLORING THE CONTENT AND TECHNOLOGY OF EXTREMISM
Efstathios Christodoulopoulos, Major, Hellenic Army
Master of Arts in Security Studies (Combating Terrorism: Policy and Strategy)
Advisor: Mohammed M. Hafez, Department of National Security Affairs
Second Reader: Craig A. Whiteside, Naval War College
In 2014, the Islamic State (IS) captured the world’s attention with the declaration of the Caliphate. IS showed 
significant success in exploiting the social media landscape to deliver costly signals that advanced its outbidding, 
intimidation, and polarization strategies. This thesis explored the nature of the content produced by IS from 
2013 to 2018 and explained its primary purposes. Specifically, IS exploited social media platforms to intimidate 
internal opposition to its ascendancy and dissuade Western countries from intervening against its self-declared 
state. IS also has portrayed itself through social media as both an uncompromising militant movement and an 
effective rebel government in order to outbid rival rebel groups, especially those affiliated with al Qaeda. Its 
extremist violence has a dual purpose. Inside its territories, it seeks to polarize Muslims into clear categories 
of Sunni in-groups and Shiite out-groups; outside of its territories, it seeks to polarize the world into Muslim 
in-groups against non-Muslim out-groups. Therefore, despite its fanatical aura, IS deploys violence strategically 
to achieve recruitment and deterrence goals. Apart from these strategies, this thesis describes the nature of 
the social media technology used by IS media operators and the ways they sought to circumvent restrictions 
on social media. There are clear patterns of exploiting social media based on tested models of social media 
campaigns that advance its objectives.
Keywords: Islamic State, IS, outbidding, intimidation, polarization, costly signals, social media
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SECURITY STUDIES
BLIP ON THE RADAR: SCHOOL SAFETY SYNERGY THROUGH 
EARLY WARNING AND INFORMATION SHARING
Bruno S. Dias, Director of Safety and Security, Mansfield ISD
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Cristiana Matei, Center for Homeland Defense and Security
Co-Advisor: Nadav Morag (contractor), Center for Homeland Defense and Security
The traditional response to school violence by legislators and school districts has been mostly reactive. Scholars 
and existing research in the field of school safety and security recommend a critical safety and security initiative 
that is proactive and works to prevent violence by identifying concerns early on through behavioral threat 
assessment practices. This thesis applied a multi-step qualitative and comparative policy analysis framework 
that evaluated existing opportunities to increase the safety and security posture of schools. This study evaluated 
strengths and weaknesses in school safety and security by drawing lessons from past incidents of school violence 
in the United States, assembling contributing factors to inaction, comparing another country’s holistic approach 
to targeted violence, and evaluating gaps in existing school safety legislation. This thesis used scholarly research 
to make school safety and security recommendations at the federal, state, and local levels—for legislators, 
public safety professionals, school district leadership, and particularly, school safety and security professionals 
in Texas. This thesis found that for behavioral threat assessment and management to be an effective violence 
prevention strategy, school officials and legislators ought to develop programs and implement training and 
measurement tools that focus on efficacy rather than compliance or broad measures that consequentially affect 
children who do not pose a threat.
Keywords: behavioral threat assessment, data sharing, student privacy rights, school violence prevention
HOW CHINESE ECONOMIC COERCION IMPACTS U.S. SECURITY 
RELATIONS WITH AUSTRALIA AND SOUTH KOREA
Derrick Q. Do, Captain, United States Air Force
Master of Arts in Security Studies (East Asia and the Indo-Pacific)
Advisor: Christopher P. Twomey, Department of National Security Affairs
Second Reader: Rachel L. Sigman, Department of National Security Affairs
Increasing economic power has driven China’s global rise, providing China with immense influence and 
capabilities. China has used this power in pursuit of its strategic objectives especially in the Indo-Pacific. How 
has Chinese economic statecraft and coercion impacted South Korea’s and Australia’s security relations with the 
United States? This thesis conducts comparative case studies of South Korea and Australia and their economic 
relations with China and security relations with the United States. This research made use of multiple databases 
to examine 20 years’ worth of records detailing bilateral relations and trade for instances of Chinese economic 
coercion to identify the core cases, and makes shorter assessments of other key cases. This thesis finds that 
China primarily uses informal economic coercive methods for a range of issues including territorial maritime 
disputes, human rights, and security interests. The tactics have become more active and sophisticated over time 
in being able to precisely and flexibly target industries. However, China’s use of economic coercion has so far 
achieved mixed results as there seem to be no long-term concrete changes to the U.S. alliances and, in some 
cases, evidence that it has backfired. This thesis recommends that the United States increase its cooperation 
and establish new institutions with its allies, other countries and the private sector to limit and counter the 
effectiveness of Chinese economic coercive tactics.
Keywords: China, United States, South Korea, Australia, economic coercion, economic statecraft, security
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SECURING THE NHL GLOBAL SERIES: HOW INTERNATIONAL 
TERRORISM CAN THREATEN HOCKEY
Blaize A. Dunn, Captain, United States Air Force
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Erik J. Dahl, Department of National Security Affairs
Co-Advisor: Carolyn C. Halladay, Department of National Security Affairs
The Canadian-born National Hockey League (NHL) has become more popular and more profitable due to 
its success within the North American market, particularly the United States. Because of this success, the 
NHL created its Global Series program to bring the world’s most premier ice hockey to fans across the world, 
starting with Europe. American influence on NHL culture, marketing, and business has allowed the league 
to globalize in Europe, and this globalization poses specific and unique threats that stakeholders may not be 
considering—for example, terrorism. This thesis considers how the NHL can prepare to deal with the threat of 
international terrorism while operating overseas to ensure the safety and security of their personnel and events. 
The thesis concludes that anti-Americanism is an underlying, persistent, and increasing threat in Europe as 
NHL overseas operations expand. Specifically, this thesis finds that anti-Americanism is often easily linked 
with anti-capitalism, anti-globalization, and anti-culturalization movements in Europe. Ultimately, the thesis 
recommends that NHL Global Series security stakeholders consider the anti-American threat and sentiment 
in a host nation to secure the games. Further, this thesis recommends that NHL executives also consider anti-
Americanism when planning future expansions.
Keywords: National Hockey League, NHL, hockey, ice hockey, global series, terrorist, terrorism, international 
terrorism, anti-Americanism, security, sports security, sports venue security, sports event security, major sports 
event security, European sports event security, mass gatherings
SALAFIS IN LEBANON: EXAMINING THE ROLE OF EXTERNAL 
FINANCING ON THEIR ALLIANCES AND ACTIONS
This paper has been recognized as outstanding by its department.
Jamal El Chamieh, Major, Lebanese Army
Master of Arts in Security Studies (Combating Terrorism: Policy and Strategy)
Advisor: Mohammed M. Hafez, Department of National Security Affairs
Second Reader: Glenn E. Robinson, Department of Defense Analysis
What role do state and non-state sponsors play in the decision-making process of Lebanese Salafi groups? This 
thesis examines the ideologies of various Lebanese Islamist groups in relation to those of their declared and 
clandestine sponsors to find out whether these groups diverted from their core ideological principles because of 
external sponsor pressure. The examination presents a case study of North Lebanon and Tripoli, in particular, 
based on media reports and publicly available government documents as well as scholarly research in both the 
English and Arabic languages to offer a complete, accurate, and unbiased view. After providing an overview of 
the historical roots of Salafism, the thesis examines the groups’ respective ideologies, structures, leadership, and 
sources of funding. Finally, the thesis compares the impact of those financial sources on the examined areas. A 
main finding is that all but one of the examined groups are driven by the influence of money; they shifted their 
respective ideologies in order to meet the interests of their state sponsors. Although ideological considerations 
are important for Salafi groups in Lebanon, the interests of external sponsors are often prioritized above local 
political preferences. A policy implication of this analysis is that analyzing external sponsor preferences is 
potentially predictive of the conduct of Lebanese Salafis.
Keywords: Salafis, Salafists, Salafism, Lebanon, instabilities, Islamist, sponsors, Lebanese, money, ideology
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DRONE AMERICA: THE END OF PRIVACY?
Richard T. Farias, Lieutenant Commander, United States Navy
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Carolyn C. Halladay, Department of National Security Affairs
Second Reader: Zachary Shore, Department of National Security Affairs
Cutting-edge technological innovations have enabled law enforcement agencies to collect data over a 
geographical area in relatively short amounts of time. Drones (also known as unmanned aerial vehicles) are 
becoming increasingly acceptable and employed by state and local law enforcement to become force multipliers. 
While the Federal Aviation Administration has addressed the integration and safety of flight requirements for 
law enforcement agencies to utilize drones, federal privacy and data collection regulations are unresolved. This 
thesis argues that federal regulation is required and attempts to highlight the distinction between surveillance 
technology and delivery platforms to understand how to approach the regulation of data gathering. In doing 
so, this thesis uses a political, economic, socio-cultural, and technological (PEST) analysis to examine Title III 
and relative jurisprudence dealing with both surveillance and aerial platforms. The PEST analysis aims to bring 
forward the salient points in crafting recommendations and expansion in current legislation that support an 
increase in citizens’ safety and security, but remain within the bounds of constitutional liberty and the Fourth 
Amendment.
Keywords: drones, privacy, public safety, local law enforcement, policy
DEVELOPING THE HUNGARIAN 2ND SOF GROUP’S MANNING 
STRATEGY—DEVISING AND IMPLEMENTING EFFECTIVE 
RECRUITMENT, SELECTION, AND RETENTION PROCESSES
Matyas Ferencz, Captain, Hungarian Ground Forces
Master of Arts in Security Studies (Combating Terrorism: Policy and Strategy)
Advisor: Cristiana Matei, Center for Homeland Defense and Security
Second Reader: Kalev I. Sepp, Department of Defense Analysis
This thesis sought to present the manning challenges that affect the Hungarian Special Operations Forces 
development, especially in the case of its main combative element—the 2nd SOF Group—using the 
recruitment, assessment, selection, training, and retention (RAST-R) framework. It also aspired to identify 
ways and means to revise and improve this framework, with the view of increasing the number of members, 
and then finding, training, and retaining the right SOF operator talent. To that end, this thesis conducted 
a comparative research of the Hungarian and six international countries’ SOF-related RAST-R strategies. 
The analysis revealed that SOF recruits members effectively through the use of media, but decisive success is 
gained when active SOF members conduct face-to-face meetings. The assessment, as part of the pre-selection 
procedure, brings more possible recruits if it is conducted offsite, where potential talent could be found. The 
standards and requirements for joining and selecting are not—and cannot be—decreased to boost the number 
of candidates to maintain quality above quantity. The organizational culture is a key part of the employer brand 
that eventuates the sustainable RAST-R cycle. The thesis recommends feasible approaches to improve the 2nd 
SOF Group’s RAST-R processes in terms of the SOF organizational culture development, the research-based 
targeted recruitment, and the necessity of pre-selection.
Keywords: special operations forces, SOF, NATO SOF, Hungary, development, retention, manning, 
recruitment, selection, training, transformation, core tasks, organizational culture
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STRETCHED TOO THIN: THE IMPACT OF  
HOMELESSNESS ON U.S. LAW ENFORCEMENT 
Charles Fisher, Lieutenant, Torrance Police Department
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Patrick E. Miller (contractor), Center for Homeland Defense and Security
Co-Advisor: Erik J. Dahl, Department of National Security Affairs
As homelessness in the United States continues to impact local communities, law enforcement organizations 
situated at the forefront of the crisis are struggling to respond effectively. This thesis presents the findings of 
a nationwide survey of U.S. law enforcement personnel, which reveals that homelessness has a drastic effect 
on law enforcement organizations, and their attempts to respond appropriately cause many agencies to divert 
invaluable resources away from traditional law enforcement and homeland security efforts. The thesis delivers 
several recommendations and concludes that law enforcement leaders today must reconsider their role and 
acknowledge that other entities—nongovernmental, governmental, or a combination thereof—may be better 
suited to lead the effort to combat homelessness.
Keywords: homeless, police, policing, homelessness, law enforcement
MAPPING THE MANOSPHERE: A SOCIAL NETWORK 
ANALYSIS OF THE MANOSPHERE ON REDDIT
Kelly C. Fitzgerald, Training Specialist, Federal Emergency 
Management Agency, Department of Homeland Security
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Sean F. Everton, Department of Defense Analysis
Co-Advisor: Christopher J. Callaghan, Department of Defense Analysis
The manosphere network is a dispersed collection of online spaces that proliferate an anti-feminist ideology that 
in some cases has been associated with violence. This thesis aims to observe the manosphere network structure 
as it exists on Reddit by using a mixed method research design of digital ethnography and social network 
analysis (SNA). This research identified a unifying anti-feminist framework and found that informal social 
divisions within the network faded over time, which indicates that both moderate and extreme manosphere 
subgroups are now sharing common online spaces. It also found that platform algorithms helped with network 
resilience by acting as gatekeepers of information that suggested related content and shielded unrelated content 
to users that helped to grow the network in size and interconnectivity.
Keywords: manosphere, incels, anti-feminism, male supremacism, Reddit, gendered violence, social 
media, online violence, extremism, misogyny, masculinities, gender studies, hegemonic masculinity, hybrid 
masculinity, beta, alpha, online harassment, social network analysis, SNA
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WHY DO RADICAL INSURGENTS JOIN MAINSTREAM POLITICS? 
A CASE STUDY OF THE MAOIST INSURGENCY OF NEPAL
Suresh Gaire, Major, Armed Police Force Nepal
Master of Arts in Security Studies (Combating Terrorism: Policy and Strategy)
Advisor: Anshu N. Chatterjee, Department of National Security Affairs
Second Reader: Cristiana Matei, Center for Homeland Defense and Security
The Maoist insurgency of Nepal, which lasted from 1996 to 2006, was a major communist armed insurrec-
tion that cost more than 13,000 lives and brought a significant change to Nepal’s historical political structure. 
This insurgency ended after the Maoists entered the mainstream politics of the country in 2006, but questions 
remain on why they decided to join democratic politics. Understanding this outcome is important because it 
provides insights into how insurgencies are resolved. Using a qualitative method, this thesis analyzes the roles 
of Nepal’s domestic political parties, its monarch, and the international community in bringing the Maoist 
into mainstream politics. This investigation reveals that as a result of the changing domestic and international 
political scenario surrounding the insurgency, Maoists were forced to modify their strategy and join main-
stream politics. Nepal’s Maoist insurgency reveals the importance of pursuing a counterinsurgency approach 
that combines political and military measures, rather than excessive use of force that benefits the rebels as 
demonstrated in the earlier period of the insurrection. The state’s acknowledgment of the Maoists’ agendas and 
its willingness to engage in power sharing and constitutional amendment were keys that guided the insurgents 
toward mainstream politics.
Keywords: Maoist insurgency, Nepal, peaceful resolution, conflict resolution, Communist Party of Nepal, 
Global War on Terror
THE STANDARDIZATION OF SPECIALIZATION: REGIONAL TASK 
FORCE SWAT TEAM RESPONSE TO CRITICAL INCIDENTS
Jonathan A. George, Lieutenant, San Diego Harbor Police
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Shelley P. Gallup, Department of Information Sciences
Co-Advisor: Patrick E. Miller (contractor), Center for Homeland Defense and Security
Critical incidents that involve multiple responding Special Weapons and Tactics (SWAT) teams frequently 
result in interoperability, command-and-control, and familiarity challenges for all involved. Time and time 
again, after-action reports have shown that these challenge points are not easy to overcome, and this is a key 
problem because those with advanced knowledge of effective tactics in handling complex and rapidly changing 
incidents often contribute to these evaluations. Given the scale, scope, and complexity of modern mass-casualty 
or critical incidents, how do SWAT team structures dealing with interoperability, training, familiarity, and 
command and control need to change for SWAT response to remain viable? This thesis used the case study 
method of structured, focused comparison for two complex critical incidents involving SWAT units, drawing 
commonalities from among those incidents and juxtaposing them against a task force–based approach. These 
key commonalities were then discussed in depth, and several recommendations were made for strategic plan-
ners around the country to consider. The ultimate goal of this thesis was to provide a foundational guideline 
for homeland security leaders to change how SWAT teams are structured when responding to critical incidents 
from man-made threats in the United States.
Keywords: SWAT, task force, mutual aid, Special Weapons and Tactics, S.W.A.T.
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AUSTRALIA’S OIL SECURITY AMID INDO-PACIFIC GEOPOLITICAL UNCERTAINTY
This paper has been recognized as outstanding by its department.
Abdul Gofur, Lieutenant Commander, Indonesian Navy
Master of Arts in Security Studies (Strategic Studies)
Advisor: Robert E. Looney, Department of National Security Affairs
Second Reader: Anshu N. Chatterjee, Department of National Security Affairs
Australia’s heavy reliance on oil imported from the Middle East and Asia via high-risk oceanic shipping routes 
undermines its oil security, particularly given the increasing tension between its ally the United States and 
China in the Indo-Pacific region. This thesis examines the Australian government’s energy policies and ongoing 
oil development programs to answer the following questions: how does Australia try to ensure its oil security? 
And, in what ways will Australia’s strategic partnerships help its efforts to improve its energy security? This 
thesis finds that the Australian government is increasingly involved in oil security: it has tried to strengthen 
its oil security by reducing its reliance on imported fuel sources. Nevertheless, this thesis concludes that 
despite Australia’s current efforts, it is still at high risk of losing most of its imported oil supply in the event of 
direct conflict in the Indo-Pacific. This thesis further argues that Australia’s current international cooperation 
and strategic partnerships in the energy sector do not directly contribute to strengthening Australia’s oil 
security. Therefore, while continuing to increase domestic oil reserves and production and also decrease its oil 
consumption, Australia most importantly needs to diversify its oil supply regions, especially to areas where oil 
supply lines are not threatened by direct conflict between the United States and China.
Keywords: Australia, energy security, oil security, Indo-Pacific, strategic energy partnership
A ROADMAP FOR SECURITY FORCES TRANSFORMATION IN NIGER 
Abdou Halidou Nouhou, Lieutenant Colonel, Niger Air Force
Master of Arts in Security Studies (Combating Terrorism: Policy and Strategy)
Co-Advisor: Cristiana Matei, Center for Homeland Defense and Security
Co-Advisor: Carolyn C. Halladay, Department of National Security Affairs
This thesis explores how Niger can transform its security sector into an effective tool capable of fighting 
criminal and terrorist organizations that have threatened the country’s stability since the 1990s. The findings 
show that poor civil–military relations, a deficit of governance, and a lack of adequate coordination have 
hindered the transformation of the Nigerien security apparatus. Moreover, Nigerien security services are 
becoming increasingly overstretched. Relying on academic research, government and media reports, and the 
author’s personal experience, this thesis analyzes how Nigerien security services have adapted to evolving 
security challenges so far. The analysis identifies the reform successes that have contributed to stability in the 
security environment and the factors that have hindered previous reform efforts. It proposes that Niger should 
develop adequate mechanisms to prevent military from interfering in politics and to deter political actors from 
instrumentalizing the military for political gain. Furthermore, it is essential to promote good governance in 
the security sector through an effective oversight mechanism; to develop smart defense and security forces 
that are capable of operating effectively and efficiently; to craft a strategy that adapts to evolving threats; 
and to coordinate internal and external actions. Niger also requires the aid and expertise of its regional and 
international partners in achieving successful reform of its security sector.




BRITAIN’S WITHDRAWAL FROM THE EUROPEAN UNION:  
SECURITY AND DEFENSE IMPLICATIONS FOR THE UNITED KINGDOM 
Brian Hansen, Lieutenant, United States Navy
Master of Arts in Security Studies (Europe and Eurasia)
Advisor: Carolyn C. Halladay, Department of National Security Affairs
Second Reader: David S. Yost, Department of National Security Affairs
In a historic decision on 23 June 2016, a majority of those voting in a referendum as to whether the United 
Kingdom should remain in the European Union (EU) or leave chose withdrawal. The process of British 
withdrawal from the EU, popularly known as Brexit, has defense and security ramifications. While Brexit has 
not changed the composition or activities of the North Atlantic Treaty Organization (NATO), the EU-specific 
collective security and defense institutions face significant changes, largely unstudied, when Britain becomes a 
“third country” vis-à-vis the EU.  This thesis analyzes alternative options for the post-Brexit EU-UK security 
and defense relationship. After assessing several models, it concludes that the most advantageous option for 
the UK is to establish bilateral, trilateral, or multilateral relations with privileged EU member states while also 
supporting close and extensive EU-NATO cooperation.
Keywords: European Union, EU, NATO, referendum, Brexit, defense, UK, security
FOREIGN-BORN HUMAN TRAFFICKING—A DARK SPECTER HAUNTING AMERICA: 
AN EXAMINATION OF THE SEX AND LABOR TRAFFICKING LANDSCAPE
Natasha B. Haunsperger, Police Officer, Portland Police Bureau
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: David W. Brannan (contractor), Center for Homeland Defense and Security
Co-Advisor: Erik J. Dahl, Department of National Security Affairs
This research examined how the inclusion of human trafficking as a crime subject to state mandatory reporting 
requirements would enhance local and state law enforcement efforts to identify, document, and investigate the 
crimes of foreign-born human trafficking. This thesis documented the impact of state mandatory reporting laws 
on police responses to domestic violence and child abuse crimes through an examination of relevant legislation 
and statutes, scholarly works, data collection frameworks, case studies, and statistical findings. It subsequently 
found that state-level mandatory reporting laws related to domestic violence and child abuse enhanced law 
enforcement’s ability to identify such crimes through improved data collection and analysis. Based on these 
findings, the incorporation of trafficking crimes into states’ existing mandatory reporting frameworks will 
likely improve law enforcement efforts to create comprehensive data collection and sharing platforms necessary 
for evidence-based policy development and evaluation of anti-human trafficking strategies. However, amending 
mandatory reporting laws should be held in abeyance until such time that due consideration can be given to 
ethical concerns and the potential victim impact of such changes.




IT STARTS AT HOME: INTERNAL ACTIONS POLICE 
AGENCIES CAN TAKE TO IMPROVE STAFFING 
Mark L. Haynes, Administrative Staff Officer/Lieutenant, Chesterfield County Police Department
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Carolyn C. Halladay, Department of National Security Affairs
Second Reader: Patrick E. Miller (contractor), Center for Homeland Defense and Security
The shortage of police officers in the United States has become a crisis. Many officers leave the force after only 
a few years, and police departments struggle to find qualified applicants to fill rapidly increasing openings. This 
thesis asks what police leaders can do to solve their staffing problems. The research looks to the armed forces’ 
recruitment methodology and the private sector’s use of analytics to address strategic problems, and analyzes 
two police departments that have been able to reduce the number of open positions through an integrated 
approach to recruiting, retention, and force management. The research finds that traditional methods are no 
longer effective; modern recruiting requires departments to adapt to new and changing environments and 
generations. Recruitment advertising must be honest and targeted to the right audience, and must use the most 
appropriate medium for the message. To promote retention, police leaders must go beyond offering competitive 
compensation; equally as important, they must consider how they engage with and connect to their employees. 
Further, successful force management requires leaders to determine which positions must truly be filled by 
sworn officers and which can be filled by appropriately skilled civilians. To address staffing challenges, police 
leaders must start with retention and force management to determine what and who they need, and then 
enhance their recruiting efforts to complete the triad and fill their open spots.
Keywords: police, recruiting, retention, staffing, force management, police staffing crisis, police recruiting, 
police retention, police staffing
HOW DO SMART BORDER TECHNOLOGIES ALTER THE GEOPOLITICS 
OF THE BORDERLANDS AND CONTRIBUTE TO STABILITY 
OR INSTABILITY IN THE WESTERN HEMISPHERE?
Jeffrey S. Jordan, Lieutenant, United States Navy
Master of Arts in Security Studies (Western Hemisphere)
Co-Advisor: Rodrigo Nieto-Gomez, Department of National Security Affairs
Co-Advisor: Wade L. Huntley, Department of National Security Affairs
Providing border security has not always been a priority of nation-states in Latin America. As the wars of 
independence created legitimate armies, governments began using their forces for border protection to 
encapsulate a collective identity. The problem lies in Latin America’s soft borders. Some countries unwillingly 
harbor the transportation of illicit drug and human traffickers, illegal logging and mineral extraction operations, 
poachers, and individuals willing to harm indigenous people to achieve their illegitimate objectives. Another 
concern is travelers fleeing failed states, as witnessed at the borders of Mexico-Guatemala, Colombia-Ecuador, 
and Venezuela. The 4.6 million people who have fled Venezuela have traversed into adjacent nations. This 
does not account for the 1.3 million migrants who have crossed illegally to bypass national entry points, 
in fear of rejection. A way to better manage border crossings is through smart border systems. This thesis 
evaluates whether smart borders alter the geopolitics of borderlands and how the most advanced use of border 
management influences stability or instability in the Western Hemisphere. This thesis uses an exploratory 
design to qualitatively evaluate evolving border environments. The data relied on for this research encompassed 
border crossing metrics, traffic management and mitigation, entry point vulnerabilities, the smart border 
technologies used, and the effectiveness of these technologies against border threats.
Keywords: Western Hemisphere, Latin America, Central America, South America, smart borders, border 
security, border technology, border security surveillance technology, border policy, secure border, immigration, 
trafficking, border autonomy, border environments, port of entry, entry control point, Department of Homeland 
Security, DHS, Customs and Border Protection, CBP, U.S. Border Patrol, USBP, Free and Secure Trade, FAST
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THREATS OF TERRORISM IN THE SAHEL REGION OF WEST AFRICA
Samuel Kamara, Civilian, Office of National Security, Sierra Leone
Master of Arts in Security Studies (Combating Terrorism: Policy and Strategy)
Co-Advisor: Cristiana Matei, Center for Homeland Defense and Security
Co-Advisor: Carolyn C. Halladay, Department of National Security Affairs
This thesis finds that the African regional response to mitigate terrorist threats in Mali and the Sahel region 
of West Africa has been more successful than Mali’s local efforts for reasons that cannot be unconnected 
from the collaborative efforts of regional players who presided at diplomatic engagements, shared intelligence, 
and participated in combat operations against terrorists. However, terrorists continue to pose isolated threats 
to Mali and the Sahel. The African regional bodies can curtail the threats through joint military operations 
by an established joint standby regional force, sound regional border security coordination and management 
practices, effective intelligence gathering and sharing procedures, and reform of the Malian armed forces to 
adequately step in and robustly replace the regional forces when they scale down operations in the near future. 
The African regional bodies have obtained support from their partners—the United Nations, European Union, 
France, and the United States, among others—and can explore the possibility of obtaining additional resources 
from the partners when the joint regional standby force is established. However, the extent to which a regional 
force will be successful depends on its counterterrorist response, its exposure to various types of weapons and 
equipment, and the degree of its professionalism. The conditions in the Sahel are right for an improved regional 
response to terror.
Keywords: terrorists, Mali, West Africa Sahel, regionalism, organized crime, mitigation, terrorist cells, 
vulnerability, porous borders
“WE NEED A BOMB TECH . . . ” INTEGRATING THE BOMB SQUAD WITH SWAT 
Richard L. Klok Jr., Lieutenant, Bomb Technician, Gwinnett County Police Department
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Carolyn C. Halladay, Department of National Security Affairs
Co-Advisor: Kathleen Kiernan, Kiernan Group Holdings, Inc.
Special weapon and tactics (SWAT) teams and public safety bomb squads (PSBSs) need to better collaborate 
to effectively and efficiently respond to the joint hazards that the United States faces. After-action reports, as 
in the case of the 1999 Columbine High School attack in Littleton, Colorado, and the 2016 Pulse nightclub 
massacre in Orlando, Florida, highlight the need for PSBS to address integration and better collaboration with 
SWAT teams before an actual critical incident. Such collaboration between SWAT and PSBS might seem 
easy in theory, but challenges exist. Evaluating those challenges through the lens of trust, this thesis finds that 
cultivating trust between the two different disciplines requires socialization and frequent joint hazard training. 
Such barriers as independence of training and frequency of common missions, unit organization, and culture 
can inhibit SWAT and PSBS from collaborating, developing trust, and discovering collective weaknesses before 
a critical incident occurs. The ultimate goal, in practical terms, is the formation of cross-functional teams 
(CFTs). This thesis concludes by giving specific examples of boundary-spanning activities for SWAT and PSBS 
to foster the CFT approach, so that a better collaborative effort can emerge, thereby encouraging trust between 
SWAT and PSBS that will be beneficial in a critical joint hazard incident.
Keywords: bomb squad, EOD, SWAT, tactical team, collaboration, integration, trust, interaction time, 
teamwork, joint hazard response, training, critical incident response, role clarity, personality, culture
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ASSIMILATION THROUGH THE BALLOT: HOW VOTING 
FACILITATES INTEGRATION INTO AMERICAN LIFE
Nicholas D. Knowlton, Adjudications Officer, U.S. Citizenship and 
Immigration Services, Department of Homeland Security
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Cristiana Matei, Center for Homeland Defense and Security
Co-Advisor: Nadav Morag (contractor), Center for Homeland Defense and Security
The United States has been colloquially considered a nation of immigrants. However, the subject of immigrant 
integration in the United States remains insufficiently explained. Prior research suggests an association between 
political participation and social integration within the American mainstream, but this relationship remains 
underexplored. This thesis investigates the relationship between political participation and integration, with 
particular reference to electoral participation and the act of voting. Drawing upon democratization literature, this 
thesis proposes a theory of integration through elections whereby electoral participation advances a newcomer’s 
integration into their new host society. Through evaluating this theory of integration through elections within 
a mixed-methods research design, the results confirm a relationship between electoral participation and 
integration and suggest that electoral participation may facilitate the integration process. The results further 
contain implications for future studies of integration and for immigration policy in the United States.
Keywords: integration, assimilation, voting, immigration
SLEEPING BEAUTY’S SECRET: IDENTITY TRANSFORMATION 
IN FEMALE SUICIDE TERRORISTS
Judith W. Lynn, Deputy Director of Emergency Management, 
Cochise County Office of Emergency Management
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: David W. Brannan (contractor), Center for Homeland Defense and Security
Co-Advisor: Rodrigo Nieto-Gomez, Department of National Security Affairs
Women have been active participants in terrorism throughout modern history; yet the existing body of literature 
dedicated to dissecting and understanding the motivations of foreign suicide terrorists largely omits gender as 
an expression of discourse. This thesis uses a case study method to investigate how identity formation and 
transformation increases vulnerability to radicalization in women who become suicide terrorists. Social identity 
theory is applied to two suicide terrorist groups with named female subgroups to look for patterns of dynamics 
in the women’s social relationships and social and individual identities that indicate how identity transformation 
influences radicalization. Noted differences in social roles and gender-based in-group expectations between 
men and women were found to be significant for both groups and contribute to uniquely complex identity 
formation in the women. Themes of internal conflict from competing influences and shame that threatens in-
group connection are common to the women in both groups, and appear to be linked to increased vulnerability 
to suggestion and engagement in desperate behavior designed to preserve or restore value. The case study 
analysis shows sufficient cause to indicate further study of radicalization along gender lines is worthwhile, as 
it may improve early identification of women who are most vulnerable to radicalization and inform counter-
recruiting measures for women, both domestically and abroad.
Keywords: suicide terrorism, female suicide terrorist, female radicalization, shame and radicalization, terrorist 
social identities, social identity formation and radicalization, traumatic identity formation, Social Identity 
Theory, terrorist group identity construct, martyrdom, counterterrorism 
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SECURITY STUDIES
THE ROLE OF THE RUSSIAN NAVY IN RUSSIA’S EVOLVING 
APPROACH TO STRATEGIC DETERRENCE
This paper has been recognized as outstanding by its department.
Ashleigh G. Martz, Lieutenant, United States Navy
Master of Arts in Security Studies (Europe and Eurasia)
Advisor: Mikhail Tsypkin, Department of National Security Affairs
Second Reader: Michael W. Jones, Naval War College
Since the collapse of the Soviet Union, Russia’s assessment of the changes in the strategic security environment 
has prompted an evolving approach to, and definition of, strategic deterrence and comprehensive military 
modernization to compete in such a dynamic environment. This thesis will explore Russia’s three distinct 
stages and approaches of strategic deterrence, starting in 1999 to the present day. It is from the influence of 
these approaches to strategic deterrence that Russia developed its corresponding security, defense, and military 
strategies, doctrines, and policies. This thesis focuses on the roles, utilization, and modernization efforts of the 
Russian Federation Navy (RFN) throughout each distinct stage. Russia currently regards the RFN as one of 
the most effective instruments of strategic deterrence. This thesis evaluates the effectiveness of the RFN across 
key Russian maritime domains: the Mediterranean Sea, the Black Sea, and the Arctic and Atlantic oceans. 
Many challenges prevent Russia from achieving the global naval notoriety it desires, and, for the foreseeable 
future, it relies on high-end cruise missiles and will direct naval operations in the maritime domains contiguous 
to Russia.
Keywords: Russia, maritime, foreign policy, modernization, strategy, naval, navy, NATO, security, Russian, 
Russian Federation, fleet, Black Sea, Atlantic Ocean, Mediterranean Sea, Arctic Ocean, submarines, missiles, 
strategic deterrence, modernization, non-nuclear strategic weapon, security strategy, doctrine, state armament 
program, security strategy, Putin, deterrence, blue water, green water, SSGN, SSBN, patrol, Kalibr, budget, 
shipbuilding, defense, soviet
PATRIMONIAL PIRACY? PATRONAGE CENTRALIZATION 
AND PIRACY IN THE GULF OF GUINEA
Christopher J. McCook, Lieutenant Commander, United States Navy
Master of Arts in Security Studies (Middle East, South Asia, Sub-Saharan Africa)
Advisor: Letitia L. Lawson, Department of National Security Affairs
Second Reader: Ryan Gingeras, Department of National Security Affairs
Nigeria and Angola demonstrate a similar set of motive and permissive conditions for piracy based on the 
variables identified in the existing literature, yet the two countries have experienced very different levels of 
piracy. This thesis borrows from recent patrimonialism research that identifies the effect of rent management 
practices on developmental outcomes. In a similar fashion, this thesis engages in a qualitative, most-similar-
systems comparative case study of Nigeria and Angola to investigate the role of a previously unexamined 
variable: the degree to which elite rent management strategies and patronage structures foster or inhibit a 
permissive environment in which piracy can flourish. Specifically, this thesis argues that decentralized rent 
management practices heighten the incentives for piracy in Nigeria, while highly centralized rent management 
discourages piracy in Angola. These results suggest that levels of piracy will remain high in Nigeria and low in 
Angola.
Keywords: Nigeria, Angola, piracy, maritime crime, hijacking, organized crime, oil theft, bunkering, state 
centralization, patronage, neo-patrimonialism, developmental patrimonialism, clientelism, prebendalism, rent 
seeking, rentier state, oil state
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SUBVERSIVE INFLUENCE: VULNERABILITIES OF THE UNITED STATES 
AND ITS ELECTIONS TO RUSSIAN INTERFERENCE CAMPAIGNS
Daniel H. McMasters, Program Analyst, Federal Emergency Management Agency
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Mikhail Tsypkin, Department of National Security Affairs
Co-Advisor: Carolyn C. Halladay, Department of National Security Affairs
The United States and its allies have been subjected to clandestine interference campaigns led by the Russian 
government for nearly a century. The targets and mechanisms of subversive Kremlin influence have varied over 
the decades, but themes such as seeking to tamper with electoral processes have seen refinement and renewed 
vigor in the 21st century. From the inception of the Soviet Union to the era of Vladimir Putin, this thesis 
investigates the targets and mechanisms of subversive Russian influence—with particular focus on election 
meddling—to identify the greatest U.S. vulnerabilities to such interference campaigns. We determined that 
the Kremlin possesses a wide variety of well-honed tools such as disinformation, cyberattacks, and forgeries 
that allow it to apply stress to democratic systems and exploit rival nations’ internal divisions, and that it has 
had success in deploying such tools in a number of Western democratic elections since 2014. We find that 
significant damage to the credibility of elections and the U.S. government is a viable vulnerability for Russian 
interference campaigns, and that mounting defensive measures against and mitigation thereof must be a top 
priority for U.S. national and homeland security entities.
Keywords: Russian interference, cyberattacks, election security, subversive influence
AVOIDING THE CASSANDRA COMPLEX: IMPROVING WARNINGS AND 
NOTIFICATIONS FOR PEOPLE WITH FUNCTIONAL AND ACCESS NEEDS
Sean D. Miller, Director, Delaware County (Ohio) Office of 
Homeland Security and Emergency Management
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Glen L. Woodbury, Center for Homeland Defense and Security
Co-Advisor: Rodrigo Nieto-Gomez, Department of National Security Affairs
How can emergency alerts be modified to more effectively serve people with functional and access needs? This 
thesis employed a qualitative analysis of three U.S. and two international case studies of disasters, applying 
the findings to the value proposition framework, which considers the warning requirements of people with 
disabilities or other access needs as well as what inclusive warning and notifications systems would look like. This 
framework drove eight recommendations that stakeholders can use to improve such systems. Alert originators 
and professional associations should enhance inclusive planning and education and implement broader use of 
diverse warning systems for public safety and the public. They should also leverage assistive technologies and 
community relationships. The Federal Emergency Management Agency (FEMA) and the U.S. Department 
of Homeland Security Science and Technology Directorate, respectively, should incentivize inclusive warning 
programs through grant funding and fund technology research for resilient warning infrastructure.
Keywords: warnings, notifications, alerts, preparedness, functional needs, access needs, technology, emergency 
communications, Wireless Emergency Alerts, Integrated Public Alert and Warning System, wildfires, 




CYBERCRIME RESPONSE CAPABILITIES AND CAPACITY: AN EVALUATION 
OF LOCAL LAW ENFORCEMENT’S RESPONSE TO A COMPLEX PROBLEM
Ryan M. Monaghan, Lieutenant, San Mateo Police Department
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Robert L. Simeral (contractor), Center for Homeland Defense and Security
Co-Advisor: Nadav Morag (contractor), Center for Homeland Defense and Security
Local law enforcement is expected to respond to cybercrimes by having the appropriate level of capabilities 
and capacity for highly technical and complex investigative activities. Having the specialized resources 
necessary to have this type of investigative capability and capacity presents significant challenges for local law 
enforcement agencies regardless of size. Small and midsize agencies face even greater challenges based on a 
lack of necessary resources, ranging from trained personnel to funding. Adding to the list challenges is a lack 
of standardization, policies, and protocols to provide guidance to agencies looking for strategies to address the 
need for cybercrime investigative capabilities and capacity. This thesis examined different models being used 
by local law enforcement agencies of all sizes to address the need for cybercrime investigative capabilities and 
capacity and lumped them into three models: internal resources, conventional task forces, and hybrid task 
forces. Using strengths, weaknesses, opportunities, threats (SWOT) analysis, the three models were examined. 
The findings revealed commonalities and differences between the models, highlighting potential pros and cons 
for each. Recommendations were made for local law enforcement decision makers to consider when developing 
policies and protocols around their need for cybercrime investigative capabilities and capacity.
Keywords: cybercrime, cybercrime investigative capabilities and capacity, local law enforcement, conventional 
task force, hybrid task force, internal resources
SOUTH KOREAN ENERGY SECURITY 
Cory R. Mowbray, Lieutenant, United States Navy
Master of Arts in Security Studies (East Asia and the Indo-Pacific)
Advisor: Robert E. Looney, Department of National Security Affairs
Second Reader: Robert J. Weiner, Department of National Security Affairs
This thesis examines whether South Korean policy initiatives will be satisfactory for the Korean government 
to meet the country’s energy security objectives. It qualitatively evaluates the state of reforms administered by 
the government in various energy sectors (fossil fuels, nuclear power, and renewable energy) and asserts their 
feasibility amid Korea’s energy transition goals. The study finds that South Korea’s energy milestones set by 
the Ministry of Trade, Industry, and Energy (MOTIE) will most likely be missed. This is due to the lack of 
a coal phaseout strategy that bolsters public and private milestones, an insufficient path for decommissioning 
nuclear power plants, and a monopolized natural gas market that has limited room for growth in the near 
future. Moreover, Korea’s plan of increasing the utility of natural gas to replace oil and coal will shift its supply 
chain to the Middle East and Southeast Asia, which does little to reduce its import dependency. The renewable 
energy sector is a promising area of investment for Korea, but the sector faces bureaucratic challenges and 
fierce competition from traditional fossil fuel resources that saturate the market. It is recommended that Korea 
rapidly liberalize power-generation markets, publish an effective coal-phaseout strategy, increase research and 
development for nuclear power plant decommissioning, and finally, publicize the benefits of renewable energy 
to increase market participation and become more energy secure.
Keywords: energy security; South Korea; energy security of South Korea; South Korean energy security; 
energy transition; Ministry of Trade, Industry, and Energy; MOTIE
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A LITTLE LESS TALK AND A LOT MORE ACTION:  
HOW CAN LAW ENFORCEMENT ENHANCE  
THE RECRUITMENT OF WOMEN? 
Michelle L. Newman, Chief, Director of Safety & Security, Volusia County Schools
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Cristiana Matei, Center for Homeland Defense and Security
Co-Advisor: Lynda A. Peters (contractor), Center for Homeland Defense and Security
Women entered the law enforcement profession over 100 years ago, and while they now account for over 
50 percent of the U.S. population, they represent a meager 12 percent of the 800,000 sworn police officers 
serving in the country. As law enforcement agencies struggle to find enough officers to fill staffing shortages, 
women remain an under-recruited resource. This thesis aims to answer the question of how law enforcement 
can enhance the recruitment of women. A comparative analysis approach was used to compare and contrast 
Australia’s and Canada’s policing, recruitment practices, and maternity benefits to those of the United States. 
These two allied countries were chosen for comparison as they share similar democratic frameworks to the 
United States yet have significantly higher percentages of women serving as police officers. Findings from 
the analysis suggest that the strategies used in Australia and Canada have a significant impact and could be 
implemented in the United States to enhance women’s recruitment. U.S. law enforcement leaders must strive 
to move the numerically underrepresented women from token status and work to create a profession rife with 
diversity and inclusion. Findings suggest that law enforcement should change the focus of recruitment from the 
physical strength of a candidate to problem-solving capabilities, interpersonal strengths, and communication 
skills.
Keywords: policing, female, recruitment, hiring, retention, police culture, mentoring, marginalization, gender 
equality, physical standards 
“DANGER CLOSE”: THE NEED FOR A NATIONWIDE DECONFLICTION AND 
NOTIFICATION SYSTEM FOR ALL LAW ENFORCEMENT AGENCIES
Brian A. Nyhus, Captain, NYPD
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Christopher Bellavita (contractor), Center for Homeland Defense and Security
Co-Advisor: Erik J. Dahl, Department of National Security Affairs
To prevent friendly fire incidents and avoid duplication of effort, law enforcement agencies in the United States 
use multiple deconfliction systems to register investigative targets and notify outside units and agencies of 
proactive undercover operations. This research reveals that investigators are confused about which of the main 
systems to use in certain areas and that the use of multiple systems prevents investigators from gathering data 
on friendly fire incidents and restricts collaboration between agencies that are targeting the same criminals. 
Having one central deconfliction system for use by federal, state, local, and tribal authorities would make 
law enforcement officers’ jobs safer and would facilitate information sharing among the different units and 
agencies, leading to greater collaboration and more successful outcomes.
Keywords: law enforcement deconfliction, information sharing, collaboration, task-forces, officer safety
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THE ROAD MAP TO SUCCESSFUL IMMIGRANT INTEGRATION FOR LOCAL LEADERS
Robert O’Malley, Attorney Advisor, DHS Headquarters, Department of Homeland Security
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Cristiana Matei, Center for Homeland Defense and Security
Co-Advisor: Nadav Morag (contractor), Center for Homeland Defense and Security
The United States has struggled to define and implement effective integration for immigrants because the 
immigration and integration systems are unwieldy and confusing. This thesis analyzes case studies at the 
national and local levels to determine what elements constitute effective integration policy. A rubric was created 
using the International Organization of Migration’s definition of integration and the European Union’s guiding 
principles to analyze and grade each case study. The rubric helped to rate the following elements: employment, 
education, and equal access to services; respect for cultures; and communication and participation. Each case 
study received scores for these elements on a scale of 1 to 5, with 5 representing complete integration of 
immigrants in the host country. This thesis finds that the integration process never ends; the more stakeholders 
who engage in the integration process, the better; and re-evaluating programs and policies after a certain period 
is crucial. These findings support the following recommendations for local leaders in the United States: 1) create 
an integration curriculum for new immigrants and continue the integration program even after the course’s 
completion, 2) engage with as many stakeholders as early and as often as possible, and 3) understand that 
integration policy is continuous and requires constant improvement to ensure integration in the community.
Keywords: integration, immigration, immigrant, local, federal
TAINTED LOVE, CRAB PICKERS, AND OPPORTUNITIES FOR FRAUD:  
A COMPARATIVE ANALYSIS OF DETERRENCE MECHANISMS IN USCIS
Mildred Perdomo, Congressional Liaison Specialist, U.S. Citizenship and 
Immigration Services, Department of Homeland Security
Master of Arts in Security Studies (Homeland Security and Defense)
Advisor: Carolyn C. Halladay, Department of National Security Affairs
Second Reader: Cristiana Matei, Center for Homeland Defense and Security
The marriage immigration benefits programs and the H-2B visa program for temporary nonagricultural workers 
are programs that, amid fraud or abuse, could lead to nefarious actors gaining access to the United States and 
posing a threat to homeland security. This thesis explores the strengths and weaknesses of fraud deterrence 
processes in these visa programs, seeking to understand how U.S. Citizenship and Immigration Services 
(USCIS) can better combat abuse and prevent national security risks. The purpose of this qualitative research 
was to compare these two programs and explore strengths and weaknesses of their deterrence mechanisms 
through the Fraud Detection and National Security Directorate (FDNS). This thesis reviews and compares the 
legal frameworks of these visa programs, their fraud and security risk detection and prevention mechanisms, 
various reports issued by government agencies, media reports, and case studies through interviews with FDNS 
officers at USCIS. This thesis finds that the H-2B visa program has better fraud and national security risk 
detection and prevention mechanisms than the marriage programs have and provides recommendations for 
improvements in the following distinct core areas: legal framework, notification requirements and site visits, 
and interagency collaboration. The results of this thesis are meaningful for academics and practitioners because 
they provide real-world policy recommendations to improve deterrence mechanisms at USCIS FDNS.
Keywords: immigration fraud, marriage fraud, H-2B fraud, deterrence
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FIRE SERVICE INTELLIGENCE: INFORMED STRATEGIES, OPERATIONS, AND TACTICS
Derrick D. Phillips, Battalion Chief, St. Louis Fire Department
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Robert L. Simeral (contractor), Center for Homeland Defense and Security
Co-Advisor: Erik J. Dahl, Department of National Security Affairs
Fire service agencies struggle to receive and use relevant, agency-specific intelligence, which hampers their 
ability to prevent attacks, protect the community, mitigate an attack’s impact, respond safely, and recover 
from such events. This thesis presents the intelligence requirements necessary to support the fire service and 
specifies how the fire service can use intelligence to guide strategic policy development, operational planning, 
and tactical decision-making. It employed a qualitative gap analysis, using a 15-question survey of fire service 
personnel, to compare the current state of the fire service intelligence apparatus with a desired future state. This 
thesis also used case analysis to identify current intelligence products to understand how well they support 
strategic, operational, and tactical decisions. This thesis identifies intelligence gaps from a broader fire-service 
audience and offers a holistic set of recommendations, thus contributing to intelligence research. The gaps 
involve collaborating with law enforcement on intelligence, establishing intelligence requirements to better 
support the fire service, handling sensitive information, and using finished intelligence for decision-making. 
This thesis recommends identifying and distributing intelligence requirements to the fire service, developing 
training and policy guidance on intelligence handling, and creating a joint intelligence guide. 
Keywords: fire service, intelligence, fusion center, homeland security, Department of Homeland Security, DHS, 
information sharing, information needs, strategic intelligence, operational intelligence, tactical intelligence, fire 
service intelligence enterprise, intelligence driven decision-making, domestic intelligence, information sharing 
environment
CIRCUMVENTING COUPS: POWER TRANSITIONS AND THE  
CIVIL-MILITARY RELATIONS OF NEPAL SINCE THE 1950S
Saujanya S. Rana, Lieutenant Colonel, Nepal Army
Master of Arts in Security Studies (Civil-Military Relations)
Advisor: Anshu N. Chatterjee, Department of National Security Affairs
Second Reader: Cristiana Matei, Center for Homeland Defense and Security
Since the 1950s, the political landscape of Nepal has undergone a series of changes, transitioning from monarchy 
to a federal democratic republic. In the process, it experienced recurrent political instability in the form of 
power-centric partisanship, a Maoist insurgency, volatile attempts at constitution adoption, and country-wide 
civilian protests. Theoretically, such upheavals should have produced intervention by the Nepali Army (NA) in 
the political system. Instead, the military has been headed by a civilian master in the form of either an executive 
or constitutional monarch—ceremonial presidents as a symbol of authority, and mainly as executive prime 
ministers. This thesis illustrates the inherent institutional attributes of the NA that circumvent possibilities of 
a military coup in Nepal.




ISLAMIC AND DOMESTIC RADICALIZATION: DOES ONE SIZE FIT MOST?
Cody A. Rogers, Lieutenant, United States Navy
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Mohammed M. Hafez, Department of National Security Affairs
Co-Advisor: Carolyn C. Halladay, Department of National Security Affairs
Many studies have examined the process by which Islamic extremists radicalize, yielding three dominant 
approaches: grievance approach, social media approach, and network approach. However, over the last 20 years, 
the extremist threat has shifted from international and homegrown Islamic extremism to predominantly right-
wing domestic extremism. The last five years have seen some of the highest numbers of fatalities by right-wing 
extremists recorded. As such, understanding how far-right sympathizers radicalize has become more important. 
This thesis analyzes three right-wing extremists: Dylann Roof, Patrick Crusius, and John Earnest, focusing on 
their backgrounds, radicalization history or motivations, and their respective manifestos. This information is 
then compared to two Islamic radicalization models to determine if key factors of these models help contribute 
to an understanding of each individual’s radicalization. This thesis asks if those theories can be applied to the 
radicalization process of domestic far-right extremists. Although three case studies may not be sufficient to 
draw definitive conclusions, the information gathered from each subject and their respective application to the 
Islamic radicalization models yield a significant correlation to the process of domestic extremists’ radicalization. 
With few alterations to existing models, it is possible to leverage earlier studies of Islamic radicals to understand 
the process by which right-wing extremists emerge.
Keywords: radicalization, extremism, domestic terrorism, far right, white supremacy, white nationalists, 
domestic violent extremists, homegrown violent extremists
REFUGEE RADICALIZATION IN THE UNITED STATES:  
SCOPE OF THREAT AND STEPS TOWARD MITIGATION
Nicole M. Rosich, Branch Chief, United States Citizenship & 
Immigration Services, Department of Homeland Security
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Anne M. Baylouny, Department of National Security Affairs
Co-Advisor: Carolyn C. Halladay, Department of National Security Affairs
The rhetoric of the Trump administration has fomented a belief among the U.S. public that refugees are a 
source of terrorism and a growing threat to the security of American citizens. This rhetoric has been reinforced 
by executive orders, regulations, and policies that have severely restricted the number of refugees admitted to 
the United States since 2017 and subjected those who enter to enhanced screening and vetting in an attempt to 
mitigate this perceived threat. This thesis assesses the actual scope of threat posed to the security of the United 
States by resettled refugees. Looking at quantitative data for attempted and perpetrated attacks by refugees 
in the United States, this thesis concludes that the threat posed to the U.S. homeland by resettled refugees is 
so minimal as to be statistically insignificant. Analyzing well-known examples of resettled refugees who have 
been radicalized to terrorism abroad, this thesis also concludes that the true risk of radicalization lies in the 
failed integration of these refugees into American society. Preventing the ostracism of refugees through policy 
changes to the refugee admissions program may serve to mitigate this risk and cure the misperceived fear of 
refugees among the public.
Keywords: refugee, radicalization, immigration, terrorism, policy
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PEER SUPPORT IN LAW ENFORCEMENT
Cathy J. Scherer, Lieutenant, City of Irvine-Police Department
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Carolyn C. Halladay, Department of National Security Affairs
Co-Advisor: Kathleen Kiernan, Kiernan Group Holdings, Inc.
Peer support programs have been around U.S. police departments for many years, but little research has 
been conducted as to whether these programs are effective. To this end, the present research aims to establish 
whether peer support works in the sense of enhancing recruitment, retention, and overall officer well-being 
within the field of law enforcement. This project gathered information in the form of a survey from medium-
sized municipal police agencies in the western United States, as well as in-person interviews. The overwhelming 
consensus is the need to “normalize” seeking mental health help within police organizations amid any officer’s 
personal stress, organizational stress, and cumulative stress. Additionally, peer support programs provide a 
level of assistance that may allow agencies to retain officers, especially women, who value such programs more 
highly, according to the results. Ultimately, this project finds that officers cannot help others if they do not first 
have help themselves; peer support programs are a way to provide the help officers need for success at work and 
at home.
Keywords: law enforcement, peer support, recruitment, retention
COMPREHENSIVE SECURITY ANALYSIS OF THE UNITED NATIONS 
COMMAND’S IMPACT ON THE SECURITY OF THE REPUBLIC OF KOREA
Chang-won Seo, Major, Republic of Korea Army
Master of Arts in Security Studies (East Asia and the Indo-Pacific)
Advisor: Wade L. Huntley, Department of National Security Affairs
Second Reader: Robert J. Weiner, Department of National Security Affairs
This thesis examines the past impact United Nations Command (UNC) has had on South Korean security. 
With South Korea’s security environment facing significant changes today, including the transfer of wartime 
operational control (OPCON) and the push to establish a peace regime on the Korean Peninsula, the UNC 
is under debate over whether it has to remain in the peninsula. This thesis seeks to analyze the impact of the 
UNC on South Korea’s security on a comprehensive security concept to give insight into the debate. This 
thesis analyzes the UNC’s influence on South Korea’s security before and after the creation of the Combined 
Forces Command (CFC) in 1978, when the UNC’s role was changed. This thesis insists that the UNC has 
had different effects on the comprehensive security of South Korea. Prior to 1978, the UNC had a positive 
impact on South Korea’s military and economic security but had a somewhat negative impact on political and 
diplomatic security. Since 1978, the UNC has had a limited positive impact on South Korea’s military security 
and has played a positive role in diplomatic security. Based on these findings, this thesis proposes that South 
Korea should have diplomatic initiative to resolve Korean Peninsula issues. This thesis also suggests that before 
establishing a peace regime, there should be no room for concessions in denuclearization negotiations with 
North Korea. Finally, this thesis suggests that the UNC should remain as an extension of its past positive role.
Keywords: United Nations Command, UNC, Combined Forces Command, CFC, operational control, 




HOW HAS THE 2016 COLOMBIAN PEACE PROCESS IMPACTED THE FARC 
IN TERMS OF ORGANIZATION, IDEOLOGY, AND TRANSFORMATION?
Alvaro H. Tobon-Ramirez, Lieutenant Colonel, National Army of Colombia
Master of Arts in Security Studies (Combating Terrorism: Policy and Strategy)
Advisor: Mariana Giusti Rodriguez, Department of National Security Affairs
Second Reader: Christopher N. Darnton, Department of National Security Affairs
The 2016 peace accords between the Colombian state and the FARC (Fuerzas Armadas Revolucionarias 
de Colombia) created great expectations of peace across the region. However, four years later, Colombia is 
experiencing a growing wave of violence from numerous actors, including former FARC dissidents. What 
drove the emergence of splinter groups after the 2016 peace accords? This thesis argues that insurgents’ levels of 
cohesiveness and ideological commitment during negotiations significantly condition the long-term prospects 
for successful accord implementation. When insurgencies enter these processes with low levels of these two 
factors, peace accords tend to transform, rather than end, the conflict. The thesis examines this argument 
through an analysis of the FARC’s organizational and ideological properties throughout history and finds that 
while the FARC had traditionally been a cohesive organization, during the 2000s the COIN strategy and Plan 
Colombia weakened its organizational structure. Furthermore, its incorporation in the drug trade contributed 
to the dilution of its ideological commitment. When accords were signed, the FARC lacked the necessary levels 
of cohesiveness and commitment to implement and enforce the accords in their ranks, causing the emergence of 
splinter groups. This thesis recommends that in an eventual negotiation with insurgencies, governments must 
give careful consideration to both the organizational and ideological properties of such organizations to avoid 
splintering and recurrence of violence.
Keywords: insurgency, civil war, Fuerzas Armadas Revolucionarias de Colombia, FARC, Colombia, 
negotiations, conflict, war, splinters, spoilers, bargaining, drugs
CLIMATE CHANGE, ENVIRONMENTAL MIGRATION, AND 
CONFLICT: THE CASES OF EGYPT AND SUDAN
Jacob J. Torba, Lieutenant Commander, United States Navy
Master of Arts in Security Studies (Middle East, South Asia, Sub-Saharan Africa)
Advisor: Anne M. Baylouny, Department of National Security Affairs
Second Reader: Emily L. Meierding, Department of National Security Affairs
Does climate change cause migration, and if so, are areas that host environmental migrants more prone to 
conflict? Using Sudan and Egypt as case studies, this thesis examines the effects of climate change on migration 
and how that influx of people leads, or fails to lead, to conflict. This research determines that climate change 
can, but does not necessarily, cause migration, and that environmental migrants can add stress to already 
volatile situations but are unlikely to cause conflict as a sole variable. Despite this uncertain linkage between 
climate change and conflict, it is still important that we take actions to address climate change before conditions 
deteriorate to the point that it constitutes a more severe security threat.




WHAT WE HAVE HERE IS A FAILURE TO TOURNIQUET: INCREASING 
THE EFFICACY OF HEMORRHAGE CONTROL TRAINING
William C. Werner, Intelligence Analyst/Planner, St. Louis Metropolitan Police Department
Master of Arts in Security Studies (Homeland Security and Defense)
Co-Advisor: Lauren S. Fernandez (contractor), Center for Homeland Defense and Security
Co-Advisor: Carolyn C. Halladay, Department of National Security Affairs
Bleeding to death is the primary avertable cause of death for victims who have suffered trauma—like a gunshot 
wound. Emergency medical services response times of less than five minutes yield the best outcomes for 
shooting victims, but the average response time is six to eight minutes; help may be even farther away in an 
ongoing shooting incident or mass shooting event. In emergency incidents, bystanders with some training and 
some gear—in this case, tourniquets—may provide life-saving aid to victims of traumatic injury until medical 
personnel can take over. Precedents for involving, equipping, and empowering the public in public safety, 
including cardiopulmonary resuscitation, automated external defibrillators, and Narcan/Naloxone, have been 
established. This thesis explores these programs. Several important takeaways from this review can be applied 
to any immediate responder program. First, priority must be given to providing training in the most widely 
accessible manner to reach the most people. Second, if specialized equipment is necessary, it must be easy-to-
use and readily accessible, and should include instructions. While training is an important first step, building 
in natural points of contact for trainers and trainees, like requiring recertification, can increase the trainees’ 
retention of and ability to apply those lessons learned.
Keywords: hemorrhage control, tourniquet, immediate responder, bystander, gunshot wound, bleed
THE COMMUNIST STATE OF NORTH KOREA: A CAPITALIST SOCIETY 
Jonathan K. Wev, Lieutenant, United States Navy
Master of Arts in Security Studies (East Asia and the Indo-Pacific)
Advisor: Robert J. Weiner, Department of National Security Affairs
Second Reader: Naazneen H. Barma, University of Denver
The Democratic People’s Republic of Korea is a communist country dominated by one political party that 
controls the economy and all functions in the state. As a result of the dysfunctional elements of the socialist 
economic model, and amid the loss of a major benefactor in the USSR and the untimely occurrence of natural 
disasters, the incredibly severe famine that occurred in the mid-1990s served to disrupt many of the institutions 
vital to North Korea’s Stalinist state structure and command economy. Today, the effects of this breakdown 
are evident in the development and maintenance of two additional economies within North Korea, in addition 
to the official communist command economy. First, is the jangmadang (market ground) economy, where every 
day North Korean citizens buy and sell commodities in the many markets scattered across the country, which 
has produced a generation that has grown more capitalist in nature and less dependent and in awe of the 
state. The second is an elite economy, in which North Korean political and military elites compete for access 
to state resources in order to run quasi-private enterprises in pursuit of hard currency. The elites’ antagonistic 
relationship among themselves is complicated by a symbiotic relationship with the state because each side needs 
the other for opportunities for revenue accumulation. In summary, North Korea is much less communist than 
the regime would like to admit. 
Keywords: North Korea, marketization, Democratic People’s Republic of Korea, DPRK
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SECURITY STUDIES
UNDERSTANDING THE RESILIENCE OF VIOLENT JIHADI 
MOVEMENTS: THE SOURCES OF MILITANT DURABILITY
Basim M. Younis, Major, United States Army
Master of Arts in Security Studies (Middle East, South Asia, Sub-Saharan Africa)
Advisor: Mohammed M. Hafez, Department of National Security Affairs
Second Reader: Glenn E. Robinson, Department of Defense Analysis
What explains the resilience and expansion of Jihadism since 9/11? Two primary factors associated with its 
accelerated growth are poor governance in the Muslim world and U.S. foreign policy failures. The social 
and political conditions within Muslim-majority governments in the Middle East and North Africa (MENA) 
region and the role of U.S. policy under such conditions may have accelerated the growth of Jihadism despite 
the concerted military, intelligence, and allied efforts to defeat this movement and its underlying ideology. The 
domestic determinants, as represented by the World Bank’s governance indicators, were observed within five 
MENA countries, and their performance on those indicators was compared to the levels of violence associated 
with each of the countries both domestically and abroad. To better understand anti-American sentiment from 
U.S. foreign policy failures that have contributed to the growth and resilience of violent Jihadi movements, 
this thesis also observed U.S. foreign policy interactions within a MENA region landscape littered with non-
representative and poor governance. The U.S. government may need to reassess its approach toward violent 
extremists and develop a nuanced and sustainable approach against Islamic fundamentalism.
Keywords: violent extremism, resilience, Islamist, U.S. policy, counterterrorism, social and psychological 
alienation, economic deprivation, political marginalization, Islamist tactics and strategies
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BRIDGING THE KNOWLEDGE GAP: UNDERSTANDING THE RELATIONSHIP 
OF CORPORATE FINANCE TO DEFENSE PROCUREMENT
Troy Anderson, Captain, United States Air Force
Seth I. Banks, Technical Sergeant, United States Air Force
Jessica L. Hayes, Captain, United States Air Force
Master of Business Administration
Advisor: Judith M. Hermis, Graduate School of Defense Management
Co-Advisor: Robert F. Mortlock, Graduate School of Defense Management
Second Reader: Daniel J. Finkenstadt, Graduate School of Defense Management
The purpose of this study is to provide the acquisition workforce (AWF) with an understanding of industry 
operations and a tool for assessing a company’s capability and capacity. This study utilizes publicly available 
financial information and defines how a number of ratios can be used to reduce asymmetrical information that 
occurs within a principal–agent relationship. We examine the defense industry’s strategic-level corporate financial 
objectives and incentives and seek to understand how they impact the government’s procurement decisions. 
Finally, we make recommendations on possible ways this information can be infused with current AWF training 
and strategies, as well as ways this information can be utilized in future policy and acquisition strategies.
Keywords: understanding industry, acquisition workforce, AWF,  financial ratios, compensation packages, 
incentives, business acumen, market research, market intelligence, publicly traded companies, asymmetric 
information, agency theory,  capability, capacity, financial statements, management discussion and analysis, 
Form 10-K, Form 10-Q, profitability, performance, operational efficiency, solvency, stability, market 
competitiveness, company priorities, Securities and Exchange Commission, competency, JLTV
LITTORAL COMBAT SHIP AND EXPEDITIONARY FAST TRANSPORT:  
THEIR UTILITY AS SUPPORT PLATFORMS DURING 
HUMANITARIAN AID / DISASTER RELIEF OPERATIONS
Peter John T. Gangcuangco, Lieutenant Commander, United States Navy
Theodore C. Awa, Lieutenant, United States Navy
Kendrick R. Garrett, Lieutenant Commander, United States Navy
Master of Business Administration
Advisor: Aruna U. Apte, Graduate School of Defense Management
Second Reader: Kenneth H. Doerr, Graduate School of Defense Management
Over the last several decades, there has been an increase in U.S. naval involvement in supporting humanitarian 
assistance, disaster relief (HA/DR) operations. Cruiser and destroyer (CRUDES) platforms, two of the most 
heavily employed platforms in the United States Navy, are frequently tasked outside of their primary mission 
sets as a result of HA/DR events, both natural and man-made. This has placed enormous pressure upon these 
units, their crews, and fleet commanders, specifically in how to best prioritize their use for maximum mission 
accomplishment. Our analysis provides side-by-side comparisons of the cost and capabilities of the LCS and 
MASTER OF BUSINESS ADMINISTRATION
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T-EPF platforms to CRUDES assets, and describes their ability to effectively support HA/DR operations. This 
analysis gives senior leadership and mission planners objective information regarding viable alternatives that 
could allow CRUDES assets to maintain focus on their primary mission objectives while maintaining the 
necessary flexibility to support HA/DR operations.
Keywords: littoral combat ship, joint high-speed vessel, expeditionary fast transport, cruiser and destroyer, 
CRUDES, humanitarian assistance, disaster relief, HA/DR
CASUALTIES AND COMBAT PAY: EXAMINING COMBAT FATALITY RISK FOR 
NAVY SPECIAL WARFARE SEAL OPERATORS IN IRAQ AND AFGHANISTAN
Brennan E. Baffer, Lieutenant, United States Navy
Master of Business Administration
Advisor: Ryan S. Sullivan, Financial Management
Co-Advisor: Laura Armey, Defense Resources Management Institute
This research examined the effect of U.S. Navy Special Warfare Sea, Air, and Land (SEAL) combat deployments 
to Iraq and Afghanistan on casualties and combat-specific compensation. Data was collected from restricted 
SEAL personnel records obtained from the Defense Manpower Data Center and Social Security Administration 
to identify and profile all U.S. active-duty enlisted Navy Special Warfare operators having served in Iraq 
or Afghanistan from 2007–2012. During those years, SEAL operators sustained a fatality rate in Iraq and 
Afghanistan that was nearly 9 times greater than that of the overall U.S. military. Additionally, the SEAL 
operators who deployed to Iraq or Afghanistan from 2007–2012 had a total likelihood of death of 800 per 
100,000—250 times that of the national workplace average in 2012. Furthermore, deployed SEAL operators to 
Iraq or Afghanistan from 2007–2012 experienced an increased chance of death of 530 per 100,000 compared 
to the SEAL operators remaining stateside. This level of additional risk is 11 times greater than the additional 
risk all U.S. military service members sustained while deployed to Iraq or Afghanistan from 2001–2012. 
Finally, this thesis uses the incremental risk incurred by SEAL operators deployed to Iraq or Afghanistan to 
estimate an appropriate ex ante compensation level of $14,442 per month in comparison to the current level of 
combat pay equal to $225 per month for Imminent Danger Pay/Hostile Fire Pay.
Keywords: Naval Special Warfare; Special Operations Forces; combat pay; Imminent Danger Pay; Hostile Fire 
Pay; hardship duty pay; Combat Zone Tax Exclusion; casualty; risk; compensation; SEAL; Sea, Air, and Land 
THE EFFECTS OF MILITARY THRIFT SAVINGS PLAN POLICY CHANGES  
ON MILITARY PARTICIPATION RATES, CONTRIBUTION RATES,  
AND CONTRIBUTION ALLOCATIONS 
This paper has been recognized as outstanding by its department.
Eric R. Beaudoin, Lieutenant, United States Navy
Sarah E. Cosgrove, Lieutenant Commander, United States Navy
Master of Business Administration
Advisor: Judith M. Hermis, Graduate School of Defense Management
Second Reader: Amilcar A. Menichini, Graduate School of Defense Management
The purpose of this research is to analyze the effects of the Department of Defense’s policy changes to the Thrift 
Savings Plan (TSP), its defined contribution plan, enacted on 1 January 2018. A voluntary and anonymous 
survey was administered online to approximately 2,000 active-duty Navy personnel at Destroyer Squadron 
31 to determine how the new TSP default options affected their TSP utilization and if their actions align 
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with previous studies in behavioral economics. From the 87 survey responses received, 91 percent confirmed 
participation in the TSP, demonstrating the potential significance of TSP-related policy changes on military 
members. We found the new default contribution rate had less of an impact than the new default contribution 
allocation, which shifted from the Government Securities Investment Fund (G Fund) to the Lifecycle Fund 
(L Fund) aligned to when the service member would reach retirement age. The G Fund has a historic rate of 
return of 2 percent over the past ten years, whereas the 2050 L Fund has produced a rate of return of 10 percent. 
We also discovered the majority of individuals who joined under the new system (53 percent) do not know in 
which funds their retirement TSP savings are invested. Our study demonstrates the substantial impact that 
current and future policy changes can have on the financial retirement health of service members and provides 
senior military leaders valuable data to develop training and policies appropriately.
Keywords: automatic enrollment, Blended Retirement System, default options, opt-in, retirement, Thrift 
Savings Plan, TSP
PREPARING THE USAF CONTRACTING CAREER FIELD FOR THE NEXT  
HUMANITARIAN ASSISTANCE DISASTER RESPONSE 
WITHIN THE CONTINENTAL UNITED STATES 
Geoffrey S. Bender, Captain, United States Air Force
Chase Lehocky, Captain, United States Air Force
Master of Business Administration
Advisor: Deborah E. Gibbons, Graduate School of Defense Management
Co-Advisor: E. Cory Yoder, Graduate School of Defense Management
This project’s focus is on the alignment of a U.S. Air Force (USAF) exercise design process with FEMA’s 
challenges regarding humanitarian assistance and disaster response (HADR) events. The authors applied 
Joint Publication 4-10 and Yoder’s Three Tier Model approach to inform a disaster model that delineates 
roles and responsibilities for stakeholders. The authors also reviewed 104 after-action reports to identify trends 
within FEMA’s 15 emergency support functions and added three more categories to capture trends: finance, 
manpower, and training. This research resulted in six recommendations to the USAF contracting exercise 
designers: 1) ensure that exercise frameworks are aligned to the lead agency; 2) consolidate the many advance 
contracts throughout the federal agencies into one location such as Acquisition Gateway or GSA Advantage, or 
on a SharePoint site; 3) continue adopting category management practices within the disaster environment in 
order to effectively implement advance contracts; 4) further refine the career field education training plan with 
tiered development under a synthesized HADR framework; 5) consolidate the federal external stakeholders 
into a simplified location to improve the ability to research trends within the USAF contracting career field; 
and 6) ask other federal agencies for their approaches while de-conflicting procurement strategies.
Keywords: contingency contracting training, training, Air Force contingency contracting training, 
humanitarian assistance, disaster recovery, exercise development, JP 4-10, FEMA, National Response 
Framework, CJCSM 3500.03, Yoder’s Three-Tier Model
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OTHER TRANSACTION AUTHORITY (OTA) APPLICATION 
FOR WARFIGHTING DEVELOPMENT
Jonathan H. Berry, Lieutenant Commander, United States Navy
James D. Mulski, Lieutenant, United States Navy
Master of Business Administration
Advisor: Glenn A. Hodges, MOVES Institute
Co-Advisor: Amilcar A. Menichini, Graduate School of Defense Management
Co-Advisor: Justin P. Davis, Department of Defense Analysis
Second Reader: Paul Lester, Graduate School of Defense Management
Naval Special Warfare (NSW) forces are often regarded as the best trained, most flexible, rapidly deployable, 
and most innovative forces in the Armed Services, yet, a clunky and troubled acquisition history has presented 
obstacles to find emerging, new, disruptive concepts that allow us to compete against the world’s Great Power 
Competition. How can we improve warfighter development within NSW and create acquisition agility and 
flexibility? The purpose of our project is to analyze Other Transaction Authority (OTA) use to procure and 
develop innovative technology solutions that benefit the warfighter. By using Information Warfare Research 
Project’s (IWRP) OTA consortium, we will act as consultants to Naval Special Warfare Command (WARCOM) 
throughout procurement of the Interactive Synthetic Environment (ISE). ISE will act as a case study for this 
acquisition vehicle but will also be analyzed as an innovative prototyping technology in NSW.  Traditional 
prototypes help to test and validate the desired warfighter capability; however, in many cases, the development of 
a proper prototype is too difficult, expensive, and time consuming. ISE is an emerging technology development 
initiative to produce a Minimal Viable Product (MVP) prototype of a virtual environment that can make it 
possible to collect valuable usage and design data to make a go/no-go decision, or to refine a new capability at 
a fraction of the cost of traditional prototypes. 
Keywords: Other Transaction Authority, OTA, Naval Special Warfare Command, interactive synthetic 
environment, early synthetic prototyping, acquisition agility, unmanned aerial system, Naval Information 
Warfare Center, Information Warfare Research Project
AN EXPLORATION OF TRAINING ALTERNATIVES
Roy G. Bliss II, Lieutenant, United States Navy
Master of Business Administration
Advisor: Simona L. Tick, Graduate School of Defense Management
Co-Advisor: Mitchell S. Friedman, Graduate School of Defense Management
In an effort to address the Navy’s attempts to incorporate greater distributed learning experiences and achieve 
gains in learning effectiveness, this project explores training alternatives to the traditional classroom model 
for accession training. The training alternatives examined include distance learning, learning in groups, 
learning with virtual reality, and learning by teaching. For each alternative, I discuss the relative strengths 
and weaknesses as compared to the traditional face-to-face classroom-based training model. To support 
decision making toward acquisition and incorporation of these alternatives into future instructional design, I 
recommend on-site assessments to address the efficacy of meeting training objectives, resources used, and the 
potential impacts on Fleet readiness.
Keywords: learning outcomes, distance learning, learning in groups, virtual reality, experiential learning
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U.S. MARINE CORPS EXPEDITIONARY ADVANCED BASE 
OPERATIONS OPERATIONAL CONTRACT SUPPORT
Joshua B. Blythe, Captain, United States Marine Corps
Master of Business Administration
Advisor: Kelley Poree, Graduate School of Defense Management
Co-Advisor: Keebom Kang, Institute for Security Governance
Since 1775, the U.S. Marine Corps has been the U.S. premier expeditionary force in readiness and thus is 
capable of conducting an array of military operations in austere locations. In recent years, the U.S. Marine 
Corps has employed the Expeditionary Advanced Base Operations (EABO) concept to host, secure, sustain, 
and maintain warriors and their weapons systems on a more amorphous and difficult-to-target forward-basing 
infrastructure. The problem is the logistics and operational contract support (OCS) requirements that will 
be needed to optimize EABO and sustain expeditionary advanced bases in austere locations against a pacing 
threat have not been identified. The purpose of this project is to develop a model that provides insight into the 
synchronization and optimization of estimated logistics support timelines with those of III Marine Expeditionary 
Force operational contract support timelines to better optimize the U.S. Marine Corps EABO concept so the 
warfighter receives supplies and services at—or near—the time when doctrinal days of self-sustainment are 
due to expire. To this avail, this project provides an abbreviated and foundational understanding of the current 
Marine Corps organizational structure, an understanding of the Marine Littoral Regiment concept and the 
notional operational phases of military operations, and a working understanding of EABO and current III 
Marine Expeditionary Force OCS.
Keywords: Expeditionary Advanced Base Operations, EABO, logistics support, contracting support, logistics 
support and contracting support synchronization, Marine Corps, expeditionary, logistics, expeditionary 
operations, Marine Littoral Regiment, operational contract support, OCS
ANALYSIS OF THE PURCHASING STRUCTURE, ROLES AND AUTHORITY 
WITHIN LARGE, PRIVATE-SECTOR ORGANIZATIONS AND THEIR POTENTIAL 
APPLICATIONS AND BENEFITS WITHIN AIR FORCE CONTRACTING
Casey C. Boyle, Captain, United States Air Force
Brad M. Rajchel, Captain, United States Air Force
Christopher A. Ruiz, Captain, United States Air Force
Master of Business Administration
Advisor: William A. Muir, Graduate School of Defense Management
Co-Advisor: Daniel J. Finkenstadt, Graduate School of Defense Management
Co-Advisor: Kathryn J. Aten, Graduate School of Defense Management
Air Force Contracting (SAF/AQC) continually restructures itself to streamline decision-making and optimize 
purchasing procedures to best serve the warfighter. Using a data analysis and qualitative research approach, 
this report will analyze the purchasing structures used in industry and compare it to the current structure 
of Headquarters Air Force and Air Force Materiel Command (AFMC). This report will provide Air Force 
leadership with detailed information on the roles and responsibilities practiced in the private industry and 
provide common practices and recommendations to best optimize HQ Air Force and AFMC.
Keywords: procurement, purchasing, organizational structure, centralization, decentralization, standardization, 
configuration, formalization, involvement, purchasing structure, contracting, acquisitions
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NEXT GENERATION LOGISTICS SHIPS: SUPPORTING THE AMMUNITION 
AND SUPPLY DEMANDS OF DISTRIBUTED MARITIME OPERATIONS 
Matthew S. Halligan, Major, United States Marine Corps
Richard A. Brown, Major, United States Marine Corps
Chad O. Carlson, Captain, United States Marine Corps
Master of Business Administration
Advisor: Aruna U. Apte, Graduate School of Defense Management
Second Reader: Kenneth H. Doerr, Graduate School of Defense Management
The purpose of the project is to conduct unbiased research to determine the optimal type and quantity of next 
generation logistics ships (NGLS) based on a notional scenario and demand requirements for ammunition 
and supplies. In recent decades, the United States Navy has proceeded unfettered by conventional threats or 
serious rivalry from near-peer competitors. Guidance from both the Chief of Naval Operations (CNO) and 
Commandant of the Marine Corps (CMC) has driven the Department of Navy (DON) to pursue Great Power 
Competition and to recalculate the advantages and disadvantages our military force has over our adversaries. 
This increase in demand for innovation and capability advantage supplied new concepts such as distributed 
maritime operations (DMO), littoral operations in contested environments (LOCE), and expeditionary 
advanced base operations (EABO). These concepts changed how the U.S. Navy would employ and distribute 
its forces across contested environments. The Strategic Mobility and Combat Logistics Division’s (N42) staff 
asked a complex question: how can the Navy logistically support and sustain these distributed forces without 
unnecessarily risking the combat logistics force (CLF) ships vital to the long-term sustainment of the fleet? 
We offer a framework using a transshipment mathematical model to rearm and resupply future logistics 
requirements in support of LOCE, DMO, and EABO.
Keywords: logistics, N42, rearm, refuel, resupply, intra-theater, next generation logistics ships, NGLS, demand, 
distributed maritime operations, DMO, expeditionary advanced base operations, EABO, littoral operations in 
contested environments, LOCE, ammunition, supply, combat logistics force, CLF, great power competition, 
transshipment, sustainment, Department of Navy, DON
INVESTIGATING THE RELATIONSHIP BETWEEN THE INDEPENDENT 
GOVERNMENT COST ESTIMATE AND ACTUAL CONTRACT 
COSTS FOR KNOWLEDGE-BASED SERVICE CONTRACTS 
Charles B. Wilson, First Lieutenant, United States Air Force
Nathaniel T. Buck, Captain, United States Air Force
Master of Business Administration
Advisor: Rene G. Rendon, Graduate School of Defense Management
Co-Advisor: Marcus A. Ballard, Graduate School of Defense Management
The DOD remains on the Government Accountability Office’s (GAO) High-Risk List for contract manage-
ment, and the DOD Inspector General (DOD IG) declared that DOD contract management is a top ten 
management challenge. One of the significant causes to acquisition program risks is cost overruns, which can 
be mitigated by establishing an accurate and reliable independent government cost estimate (IGCE). Although 
the IGCE provides a baseline for contract cost, many DOD acquisition professionals believe that the IGCE 
has little to no value in determining the actual contract cost. However, per the DOD’s Independent Govern-
ment Cost Estimate Handbook for Services Acquisitions, the IGCE serves as the best estimate of a contract’s 
potential costs and is an essential factor in awarding and administering service contracts. Using multiple linear 
regression and correlation techniques, this study aimed to identify the relationship between IGCE and actual 
contract costs and how other procurement variables affect that relationship. One of the key findings was IGCE 
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has a strong relationship to and is a good predictor of actual contract costs. Additionally, this relationship is 
affected when additional explanatory variables are introduced to the model. Overall, this study deepened our 
understanding of the relationship between the IGCE and actual contract costs, providing insight into the need 
for accurate and reliable cost estimates for government contracting.
Keywords: Independent Government Cost Estimate, IGCE, performance variables, actual contract costs
IMPROVING MARINE CORPS MANAGEMENT OF FOREIGN 
CURRENCY FLUCTUATION TRANSACTIONS
Daniel P. Carrigan, Captain, United States Marine Corps
Master of Business Administration
Advisor: Chong Wang, Graduate School of Defense Management
Co-Advisor: Philip J. Candreva, Graduate School of Defense Management
This project researched the policies and processes of the Marine Corps to manage foreign currency fluctuations. 
The research methodology began with a literature review, followed by a review of government laws, regulations, 
and policies. This research also included interviews with Headquarters Marine Corps personnel involved in 
foreign currency transactions and a data analysis of transactions in the Marine Corps’ accounting system and 
defense budget rate reports. Investigation into how the Marine Corps pays for foreign currency losses found 
inefficient methods. The Marine Corps funds these expenses internally because Department of Defense policies 
hinder reimbursement. Furthermore, the current procedures lose fiscal transparency and hinder the auditability 
of foreign currency transactions. In addition to recommending courses of action to improve those issues, 
this project also addresses the exchange rates used when incurring foreign obligations. Through improved 
management of foreign currency transactions, the Marine Corps can annually reallocate millions of dollars of 
government funding to mission-essential expenses, increase its auditability as an executor of taxpayer funds, 
and alleviate concerns of fiscal law violations.
Keywords: foreign currency, fluctuation, exchange rate, funding, financial management, finance, appropriation, 
Programs and Resources, P&R
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AN ANALYSIS OF VERTICAL LIFT PLATFORMS IN SUPPORT OF 
HUMANITARIAN ASSISTANCE AND DISASTER RELIEF OPERATIONS 
This paper has been recognized as outstanding by its department.
Scott Chirgwin, Commander, United States Navy
Davis P. Katakura, Ensign, United States Navy
Master of Business Administration
Advisor: Aruna U. Apte, Graduate School of Defense Management
Second Reader: Kenneth H. Doerr, Graduate School of Defense Management
The purpose of this research was to examine how the capabilities of the various vertical lift platforms, coupled 
with their unit cost, can be modeled and optimized to inform future decisions when tasking theater assets 
to assist in humanitarian assistance and disaster relief (HA/DR) operations. A multi-criteria analysis was 
used to compare alternatives across key performance measures, such as search and rescue (SAR) capability, 
load capacity, range determination, and crew performance limitations. Additionally, we gave operational 
commanders a realistic assessment of daily capacity and cost, as well as the limitations thereof, through Monte 
Carlo risk simulation. Results from our models provided both an optimal vertical lift aircraft mix and scalable 
results in terms of daily pounds of goods delivered.
Keywords: Monte Carlo simulation, vertical lift, linear programming, humanitarian assistance disaster relief, 
HA/DR 
BLOCKCHAIN TECHNOLOGY IN SUPPORT OF THE BRAZILIAN 
NAVY LOGISTICS AND BUDGET CONTROL SYSTEM
Philippe T. Siqueira, Lieutenant, Brazilian Navy
Carlos A. Correa Jr., Lieutenant, Brazilian Navy
Master of Business Administration
Co-Advisor: Walter A. Kendall, Department of Information Sciences
Co-Advisor: Geraldo Ferrer, Graduate School of Defense Management
Second Reader: Arijit Das, Department of Computer Science
Blockchain technology is a contemporary phenomenon that brings new perspectives to a diversity of fields 
that can benefit from its characteristics of transparency and reliability. The purpose of this thesis is to explore 
some potential applications of this technology within the Brazilian Navy’s (BN) supply chain management 
and budget control processes, contributing to a more efficient public administration. Through case studies, 
the thesis aims to unpack the complexity of blockchain applications, explore U.S. Department of Defense 
and industry application patterns, collect data related to successful implementations of this technology, and 
analyze the possibility of its implementation for the BN. There are certain limitations to its application, such 
as the relative immaturity of this technology and paucity of case studies in Brazil, and a lack of regulation 
regarding blockchain adoption in Brazil. Overall, this study suggests a pilot program to integrate the BN 
logistics and budget control systems on a blockchain platform to better manage multi-party transactions and 
support the decision-making process. The objective is to render the BN savings in time and dollars, permitting 
the optimization of warfighter support. On the side of the budgetary system, it would help automate cost 
estimates, track specific projects’ expenses, identify the actual allocation of funds, and provide a trustable 
historical record.
Keywords: supply chain, logistics, blockchain technology, logistics innovation, budget, Brazilian Navy, 
Marinha do Brasil
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IMPLEMENTING CATEGORY MANAGEMENT ACROSS UNITED 
STATES SPECIAL OPERATIONS COMMAND (SOCOM)
Kelly R. Wright, Captain, United States Air Force
Charlie Mark D. Dacanay, Captain, United States Air Force
Moises Guzman, Captain, United States Air Force
Master of Business Administration
Co-Advisor: Daniel J. Finkenstadt, Graduate School of Defense Management
Co-Advisor: William Muir, U.S. Air Force
The purpose of this research is to implement category management (CM) in the United States Special Operations 
Command (SOCOM) enterprise. It also examines, classifies, and analyzes expenditures and spending trends 
for SOCOM. A spend analysis was conducted to identify spending trends and provide opportunity analysis 
to leverage buying power. Our methodology includes analyzing spend reports for SOCOM as a whole and 
conducting a gap analysis between the current CM state and the two future states: initial desired state and 
future ideal state. These analyses provide visibility and insight into SOCOM’s expenditures and facilitate 
recommendations to close the gap and effectively implement CM. Our recommendations include spend-related 
actionable items for SOCOM to consider when implementing CM, immediate actionable items for SOCOM to 
stand its initial small-scale CM function to operate at initial operating capability (IOC), and future actionable 
items for SOCOM to implement CM at full operating capability (FOC).
Keywords: category management, gap analysis, spend analysis, SOCOM, demand management, supplier 
relationship management, business intelligence, market intelligence
CH-53K HEAVY-LIFT HELICOPTER PROGRAM ACQUISITION CASE HISTORY
Alexis Delgado, Ensign, United States Navy
Master of Business Administration
Advisor: Robert F. Mortlock, Graduate School of Defense Management
Second Reader: Mitchell S. Friedman, Graduate School of Defense Management
The purpose of this research is to analyze the acquisition process of the U.S. Marine Corps (USMC) 
CH-53K King Stallion heavy-lift helicopter. With the ability to carry 27,000 lbs over 110 nautical miles in 
hot temperatures and within the same shipboard logistic footprint as its predecessor, the CH-53K will be the 
backbone of the USMC’s ship-to-shore aviation operations. However, numerous performance setbacks have in-
curred significant cost growth for the USMC and delayed the aircraft’s deployment to 2023–2024, two decades 
after the program was initiated in 2003. This research examines the program, in the format of a case history, to 
better understand the decisions and scenarios that led to increased cost growth and delayed schedules. The case 
history is intended to educate readers on the numerous complex considerations found within any acquisition 
process, in the hopes of applying the lessons learned to future programs in order to provide the best solution 
for the warfighter.  
Keywords: CH-53K, case history, acquisition 
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BREAKING BARRIERS TO THE FUTURE: EXPLORING USE OF 
BURGEONING COMMERCIAL SATELLITE TECHNOLOGY TO ENABLE 
COAST GUARD OPERATIONS IN THE RESOURCE-RICH ARCTIC
John M. Forster, Lieutenant Commander, United States Coast Guard
Brian S. Lied, Commander, United States Coast Guard
Master of Business Administration
Advisor: Robert F. Mortlock, Graduate School of Defense Management
Co-Advisor: Matthew R. Crook, Space Systems Academic Group
Over the last 10 years the melt of the polar ice caps has opened access to a region of the Earth full of untapped 
resources. This has provided new economic opportunities for polar nations such as Canada, Russia, the United 
States, and Norway. Additionally, world powers such as China look to leverage more readily available shipping 
routes to reduce costs and further aid their economic expansion. The United States Coast Guard is charged with 
upholding peace and facilitating safe navigation in the region, but has been significantly hampered by a lack 
of capable assets. The service currently has one operational heavy icebreaker built in the 1960s and a medium 
icebreaker. A recent contract was awarded to VT Halter Marine to build up to six new icebreakers to aid the 
service in its polar missions. The current satellite communications being leveraged by major assets in the Coast 
Guard will not facilitate optimal operations in the Arctic, given the service’s dependence on geosynchronous 
satellite constellations for internet connectivity. Emerging technologies can be leveraged to bridge this gap and 
ensure continued success in this frontier. This paper will provide a model to assist the Coast Guard in making 
future source-selection analyses of commercial communications satellite systems capable of providing service 
in the polar regions. This model was developed using techniques designed for multi-objective decision-making 
(MODM) and can be tailored to future organizational needs.
Keywords: SATCOM, satellite communications, MILSATCOM, COMSATCOM, USCG, Coast Guard, 
CGOne, C4I, C5I, cutter, cutter connectivity, icebreaker, Polar Security Cutter, PSC, Arctic, polar, satellite, 
LEO, MEO, GEO, low-latency, communications networks, multi-objective decision-making, MODM, multi-
criteria decision-making, MCDM
ANALYSIS OF THE REMAIN-IN-PLACE POLICY
Michael A. Hagan Jr., Lieutenant, United States Navy
Izack H. Ohman, Ensign, United States Navy
Master of Business Administration
Advisor: Robert F. Mortlock, Graduate School of Defense Management
Co-Advisor: Eddine Dahel, Graduate School of Defense Management
Second Reader: Raymond D. Jones, Graduate School of Defense Management
The current materiel return process for the Navy is to have a broken depot-level repairable (DLR) part removed 
and turned in to the local supply system before requesting a new piece of equipment. If the unit fills out 
the appropriate paperwork with adequate justification, the maintainer is able to leave the piece of equipment 
in its original location until its replacement arrives. The current operating procedure forces the maintainers 
to open and close the system twice, which may result in an additional tag-out of the system. This research 
proposes to decrease the steps for maintainers in repairing broken equipment by allowing them to automatically 
leave the DLR within the system until the new piece of equipment arrives to reduce redundancy and increase 
safety when tag-outs are required. By implementing this alteration, the Navy could decrease time spent by the 
maintainer, reduce installation errors, and minimize wear and tear on the system. Upon completion of this 
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research, the authors identify the costs, benefits, and possible risks associated with the implementation of an 
automatic remain-in-place policy and provide their recommendations on how to improve the current process.
Keywords: remain-in-place, carcass return, depot-level repairable, not ready for issue, ready for issue, electronic 
retrograde management system, beyond capable maintenance 
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Brandon A. Stewart, Lieutenant Commander, United States Navy
Vincent J. Linley, Lieutenant Commander, United States Navy
Najib Hamdouni, Lieutenant Commander, United States Navy
Master of Business Administration
Advisor: Kelley Poree, Graduate School of Defense Management
Co-Advisor: Mitchell S. Friedman, Graduate School of Defense Management
Co-Advisor: Rene G. Rendon, Graduate School of Defense Management
This study assesses Naval Information Warfare Systems Command’s (NAVWAR) process capabilities and 
competencies. The project uses a cross-sectional questionnaire that includes contracting processes and compares 
it to NAVWAR’s 2020 Procurement Performance Management Program results. The purpose of this research 
is to summarize the assessment ratings of NAVWAR contracting processes and utilize NAVWAR’s contract 
management process maturity when analyzing the assessment results. The research applied the Contract 
Management Maturity Model (CMMM) when assessing NAVWAR’s contract management processes. The 
survey questions are designed to cover all contract management key process phases within the contract life 
cycle. We address the implications of the results of the assessments for process improvement and contracting 
knowledge management. We also provide insight on any trends and consistencies of best practices.
Keywords: Contract Management Maturity Model, CMMM, contract, contracting, contract management, 
Naval Information Warfare Systems Command, NAVWAR
ANALYSIS OF THE NROTC COST PER COMMISSION
Tyler Haritan, Ensign, United States Navy
Master of Business Administration
Advisor: Simona L. Tick, Graduate School of Defense Management
Co-Advisor: Kathleen B. Giles, Systems Engineering Program Office
Every year, thousands of teenagers join Naval Reserve Officer Training Corps (NROTC) to become naval 
officers. Midshipmen who receive four-year national scholarships are awarded scholarships to public in-state, 
public out-of-state, or private colleges and universities. This study uses average tuition cost and attrition 
rates to calculate the cost per commissioned naval officer. It analyzes the cost of each of the three categories 
independently and the entire NROTC program cost. Results show that the difference in attrition rates is 
negligible between school categories, and the cost per commission from private schools and public out-of-
state schools is more than twice than from public in-state schools. The model created allows Naval Education 
Training Command to support decision making on cost reductions within the command.
Keywords: drop on request, DOR, Naval Reserve Officer Training Corps, NROTC, Naval Education Training 
Command, NET, attrition, return on investment
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LOWEST PRICE TECHNICALLY ACCEPTABLE (LPTA):  
A STAKEHOLDER PERSPECTIVE
Irina Jarreau, Lieutenant Commander, United States Navy
Carl A. Segerstrom, Lieutenant, United States Navy
Seth W. Harlan, Lieutenant Commander, United States Navy
Master of Business Administration
Advisor: Chong Wang, Graduate School of Defense Management
Co-Advisor: Kelley Poree, Graduate School of Defense Management
For years, Department of Defense (DOD) acquisition professionals have used the lowest price technically 
acceptable (LPTA) source selection strategy to obtain goods or services in budget-constrained environments. 
In 2019, source selection guidance in DFARS 215.101-2-70 was updated with new requirements that appear 
to limit the usage of LPTA. Industry feedback on the new source selection guidance suggests that the update 
overcorrects prior guidance, which contributed to the DOD’s prevalent usage of the LPTA strategy in prior 
years. New DFARS 215.101-2-70 guidance is also widely criticized for containing high levels of ambiguous 
language that industry experts believe could create both confusion at contracting agencies and an increase in 
protests from defense contractors. The purpose of this research is to apply stakeholder theory to source selection 
strategies used in government acquisitions. Specifically, this research explored the consequences of ambiguous 
language found in current and prior source selection guidance and aimed to determine the potential impacts 
on DOD acquisition stakeholders when the LPTA strategy is overused and underutilized.
Keywords: Department of Defense, DOD, lowest price technically acceptable, LPTA, trade-off, source 
selection, obligation, fiscal responsibility, best value, stakeholder, stakeholder theory
LEVERAGING MAINTAINER EXPERIENCE TO INCREASE AVIATION READINESS 
Scott A. Hatzung, Lieutenant, United States Navy
David B. Welborn, Lieutenant Commander, United States Navy
Master of Business Administration
Advisor: Chad W. Seagren, Graduate School of Defense Management
Co-Advisor: William D. Hatch II, Executive Education/CEE
Second Reader: Edward D. McCabe, Asst. Chief of Staff, Aviation Affairs
This research examined the correlation between maintainer experience and F/A-18 readiness and how it can be 
leveraged through the creation of a specialist rate from within the existing manpower structure. This approach 
was derived from the naval aviation maintenance community’s ongoing manpower deficiencies, which have led 
to a decline in the average years of experience in enlisted maintenance personnel. This experience issue is further 
complicated by rapid changes in technology. The resulting experience gap has placed an increased emphasis on 
training and a reliance on civilian contractors for technical expertise in order to reduce the impact on aircraft 
readiness. Causal forecasting models were used to determine the existence of a significant positive correlation 
between experience and readiness. We accomplished this by focusing on two quantitative datasets that contain 
a detailed two-year historical compilation of aviation maintainer experience levels and readiness numbers of 
F/A-18 Super Hornet squadrons. We then explored ways to leverage experience in the Naval Aviation Enterprise 
by comparing current policy with historical approaches, specialization in the DOD, and industry practices.
Keywords: experience, readiness, manpower, F/A-18, Super Hornet
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ANALYSIS OF MARINE CORPS SYSTEMS COMMAND CONTRACTING 
WORKFORCE COMPETENCY ASSESSMENT
This paper has been recognized as outstanding by its department.
Spencer Hayashi, Captain, United States Marine Corps
Alex J. Pfannenstiel, Captain, United States Marine Corps
Master of Business Administration
Advisor: Rene G. Rendon, Graduate School of Defense Management
Second Reader: E. Cory Yoder, Graduate School of Defense Management
This research project analyzes Marine Corps Systems Command’s contracting workforce competencies. The 
data was gathered through a Contracting Workforce Competency Assessment, which is based on the National 
Contract Management Association’s Contract Management Standard. This standard was adopted by the DOD 
as the new basis for the DOD contracting competency model. The purpose of this research is to assess the cur-
rent workforce’s proficiency ratings for buyer competencies and knowledge ratings for seller competencies. This 
project also compares assessment results to the 2018 Acquisition Workforce Competency Survey. The research 
findings indicate that buyer task proficiency ratings are higher than seller task knowledge ratings. The buyer 
tasks proficiency ratings range from Intermediate for Manage Disagreements to Advanced for Request Offers. 
The seller task knowledge ratings range from Aware for Manage Disagreements to Basic for Plan Negotiations. 
In addition, buyer competency ratings are stronger for the pre-award and award phases of the contract life-cycle 
than for the post-award phase. The comparative assessment with the 2018 Acquisition Workforce Competency 
Survey shows a similar trend, with buyer competency ratings higher in pre-award than the other phases. These 
findings can be used to develop targeted training plans that address the weaker competency areas, helping to 
improve the contracting workforce’s ability to support the warfighter.
Keywords: Contract Management Standard, contracting, Auditability Theory, individual competency 
assessment, Marine Corps Systems Command, contract management reform
SHIP DESIGN AND PRODUCTION FACILITIES: COST-EFFECTIVENESS 
ANALYSIS OF ACHIEVING A 355-SHIP FLEET
Bradley M. Herzig, Lieutenant, United States Navy
Stuart M. Helme, Lieutenant, United States Navy
Master of Business Administration
Advisor: Ryan S. Sullivan, Financial Management
Co-Advisor: Simon Veronneau, Graduate School of Defense Management
The current goal for the United States Navy is to achieve a 355-ship fleet by 2034 and 500 ships by 2045, accord-
ing to the March 2020 Report to Congress on the Annual Long-Range Plan for Construction of Naval Vessels for 
Fiscal Year 2020. To achieve this goal, ship service lives will need to be extended and shipbuilding will need to oc-
cur. Given the current budgetary constraint, this project explores the cost effectiveness between four approaches 
to vessel construction: 1) U.S. naval designs built at U.S. yards, 2) commercial and foreign designs built at U.S. 
yards, 3) foreign designs built at partner foreign yards, and 4) commercial U.S. designs built at foreign yards. The 
cost effectiveness analysis took into account the need to preserve the U.S. naval industrial base as well as eco-
nomic benefits and other advantages and disadvantages of U.S. shipbuilding as opposed to foreign shipbuilding 
for various design types. Based on the Constellation Class Frigate design, analysis indicates that the United States 
produces warships at a greater cost than its fellow European NATO member states. The United States is also less 
productive and maintains a lower capacity to produce warships. This analysis provides reasonable evidence to shift 
production of warships overseas, but it must be done in a balanced way that maximizes the cost savings and allows 
the United States to continue to lead the way in next-generation technology.
Keywords: cost effectiveness analysis, shipbuilding, Jones Act, modular ship design
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REPLACING POWERPOINT WITH EXTENDED REALITY FOR MARINE CORPS 
PLANNING, CONCEPTS OF OPERATIONS, AND AFTER ACTION REPORTS
Daniel G. Jagears, Captain, United States Marine Corps
Master of Business Administration
Advisor: Kathleen B. Giles, Systems Engineering Program Office
Co-Advisor: Simona L. Tick, Graduate School of Defense Management
Marines in the combat arms are severely limited in the planning phase of operations due to outdated briefing 
methods and limited technology. For that reason, this research investigates alternative methods for modernizing 
operational briefs in the Marine Corps combat arms community. The author surveyed Marines in the combat 
arms on the desirability of current PowerPoint and sand-table briefing methods versus briefings in a digital 
3-dimensional environment with extended reality (XR). The alternatives presented in the survey were based on 
extensive market research conducted for this project in the different fields of the XR environment, including 
virtual reality (VR), augmented reality (AR), and mixed reality (MR) in order to assess the practicality and 
costs of introducing XR. The findings suggest that XR may increase attention, learning, and retention when 
compared to the lecture-based model used in PowerPoint. Moreover, the Marines surveyed are ready and 
willing to replace PowerPoint, so long as the solution supports joint interoperability and does not simply 
supplement the status quo. Lastly, it was determined a strong preference for any particular type of XR does not 
exist as the current generation is not fully aware of briefing technologies external to the 2-dimensional model 
of PowerPoint. 
Keywords: after action report, AAR, augmented reality, AR, extended reality, XR, mixed reality, MR, rehearsal 
of concept, rough order of magnitude, Sand Table Exercise (STEx), Tactical Decision Game, TDG, virtual 
reality, VR
ALIGNING DOD PROGRAM MANAGEMENT COMPETENCIES WITH 
THE PROJECT MANAGEMENT INSTITUTE’S STANDARDS
Jonathan L. Karnes, First Lieutenant, United States Air Force
Master of Business Administration
Advisor: Robert F. Mortlock, Graduate School of Defense Management
Second Reader: Raymond D. Jones, Graduate School of Defense Management
This research examines the level of alignment between the Department of Defense’s (DOD) 2016 Program 
Management Functional Career Field Competencies and the Project Management Institute’s Guide to the 
Project Management Body of Knowledge (6th ed.), The Standard for Program Management (4th ed.), and The 
Standard for Portfolio Management (4th ed.). This alignment analysis seeks to offer DOD agencies like the 
Defense Acquisition University information and recommendations to effectively fulfill the mandate of the 
fiscal year 2020 National Defense Authorization Act (NDAA) to base all acquisition workforce certification 
requirements on nationally or internationally recognized third-party standards. As an American National 
Standards Institute–accredited third party, the Project Management Institute serves as an optimal resource on 
which to base the DOD’s Program Management certification requirements. The research reviews each DOD 
Program Management competency element and compares it with the contents of the Project Management 
Institute’s standards to determine each element’s level of alignment. This competency mapping process and its 
subsequent analysis guides the research’s recommendations to the Defense Acquisition University.
Keywords: Project Management Institute, Defense Acquisition University, Defense Acquisition Workforce 
Improvement Act, National Defense Authorization Act, NDAA, project management, program management, 
portfolio management, acquisitions, functional career field competencies, alignment, unit of competency, 
element, Department of Defense, DOD
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MARINE CORPS MENTORSHIP: AN EXPLORATORY STUDY ON 
CHANGES FROM A FORMAL TO AN INFORMAL FRAMEWORK
Jeffrey J. Kisla, Major, United States Marine Corps
Bo K. Yang, Major, United States Marine Corps
Master of Business Administration
Advisor: Mitchell S. Friedman, Graduate School of Defense Management
Co-Advisor: Kathryn J. Aten, Graduate School of Defense Management
Many studies have found that informal mentoring programs are more effective than formal programs. 
Consistent with those studies, the Marine Corps replaced its formal policy with an informal mentoring program 
starting in 2017. The most significant changes for the Marine Corps during this transition from a formal to an 
informal mentoring program were the removal of assigned mentors and the prescription for mentors to focus 
on six functional areas that provide a comprehensive framework for leader development. These functional areas 
encompass the topics of fidelity (organizational core values and principles), the fighter (cumulative military 
skill sets), fitness (comprehensive well-being), family (social relationships), finances (fiscal planning and budget 
management), and the future (establishment of personal and professional goals). However, research shows that 
successful mentorship programs incorporate a strategic focus that organizes the goals and process to include the 
development of mentoring skills. This suggests that the recent changes to the Marine mentoring program may 
be insufficient to generate robust mentoring. This study investigated how the 2017 policy change has affected 
how Marines mentor and are mentored and makes recommendations for further improvement. We identified 
factors shown in research that contribute to successful mentoring programs, assessed the revised Marine mentor 
program against research findings, and identified potential improvements.
Keywords: mentoring, leadership, leader development, career enhancement, organizational strategy, learning
MARINE CORPS OPERATIONS–DEFENSE LOGISTICS AGENCY’S PROCEDURES 
FOR GROUND REISSUES / SECONDARY SALES OF AVIATION FUEL ALIGNED 
WITH AUTHORITIES SUPPORTED BY U.S. NAVY AVIATION APPROPRIATIONS
This paper has been recognized as outstanding by its department.
William A. Laponza III, Captain, United States Marine Corps
Peter N. Misyak, Major, United States Marine Corps
Master of Business Administration
Advisor: Philip J. Candreva, Graduate School of Defense Management
Second Reader: John T. Blake, Graduate School of Defense Management
This study evaluates the Department of Defense, Department of the Navy, and U.S. Marine Corps processes 
surrounding the secondary sales of aviation fuel and its alignment and compliance with appropriations law. 
Assessment of written processes is used to identify possible breakdowns in the current practices of Operations 
and Maintenance, Marine Corps and Operations and Maintenance, Navy execution. This study focuses on 
analyzing the current laws, regulations, and published policies that are in effect as of 30 September 2020. 
Upon a complete assessment of the process, this study identifies concerns about compliance and provides 
recommendations for improvements to the process.
Keywords: financial auditability, policy and business practices, Department of Defense, DOD, defense 
funding, appropriations, resources, aviation fuel, purpose statute, operations and maintenance
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NEXT GENERATION LOGISTICS SHIPS (NGLS): REFUEL
Barry B. Loseke, Captain, United States Marine Corps
Kevin E. Yarnell, Captain, United States Marine Corps
Master of Business Administration
Advisor: Aruna U. Apte, Graduate School of Defense Management
Second Reader: Kenneth H. Doerr, Graduate School of Defense Management
Second Reader: Uday M. Apte, Graduate School of Defense Management
The purpose of this project is to conduct independent research to determine the optimal types and quantities 
of next generation logistics ships (NGLS) required to meet future intra-theater survivable logistics demand. 
This research addresses these requirements through the logistical lens of refueling. Capabilities and limitations 
have been identified via top-level requirements necessary to meet the future joint naval concepts of distributed 
military operations, littorals in a contested environment, and expeditionary advanced base operations. Research 
in support of the NGLS force analysis is centered on capacity, capability, employment, and distribution. This 
research assumes that commodities will be required both afloat and ashore in contested regions. The project uses 
elements of literature review and modeling to determine the optimal type and quantity of platforms capable 
of meeting the forecasted demand. This research recommends an optimal solution focused on minimizing the 
number of resupply missions within the contested regions. The project expands on potential information and 
bias gaps that may have been overlooked by the project sponsor at the Office of the Chief of Naval Operations 
(OPNAV N4).
Keywords: logistics, naval logistics, contested environment, NGLS, next generation logistics ship, energy, 
resupply, fuel, aviation fuel, naval fuel, LSV, logistics support vessel, FSV, fast supply vessel, EABO, 
expeditionary advanced base operation, EAB, expeditionary advance base, SAG, surface action group, WEZ, 
weapons engagement zone, LOCE, logistics operations in contested environment, Chief of Naval Operations, 
OPNAV N4
UNIFORMED MILITARY ACQUISITION OFFICER CAREER 
PATH DEVELOPMENT COMPARISON
Ashley R. McCabe, Major, United States Marine Corps
Paveena Ritthaworn, Lieutenant Commander, United States Navy
Darian J. Wilder, Lieutenant Commander, United States Navy
Master of Business Administration
Advisor: Robert F. Mortlock, Graduate School of Defense Management
Co-Advisor: Kelley Poree, Graduate School of Defense Management
Second Reader: William D. Hatch II, Executive Education/CEE
The purpose of this research was to compare the career path development of the Navy, Marine Corps, Air Force, 
and Army acquisition officers and identify advantages and disadvantages from each service. After an analysis 
of the differences, recommended changes to establish greater efficiency and symmetry within the acquisition 
officer’s professional development to serve more effectively in a joint environment are proposed. The methodology 
included comparing U.S. Armed Forces processes and frameworks concerning career field education and 
training of uniformed acquisition officers in the contract management and program management fields. Each 
service’s methods were compared to identify milestones for career progression of acquisition officers within each 
service. Processes that would benefit other services were identified, such as serving in non-acquisition positions 
as junior officers and serving in back-to-back acquisitions tours once joining the acquisition workforce. These 
beneficial processes were used to create a Universal Acquisition Officer Career Path (UAOCP) that can be 
adopted by all services to better synchronize military and civilian education, training, and experience across the 
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services for acquisition officers. The UAOCP would promote a level field of knowledge that could better serve 
the joint acquisition environment. 
Keywords: contracting, career development, unrestricted Marine Corps officer, career path, milestones, 
roadmap, U.S. Marine Corps, DAU, Defense Acquisition University, transient, Universal Acquisition Officer 
Career Path, UAOCP
DETERMINING THE COST AND REDUCTION OF RISK TO FORCE 
THRESHOLD FOR TRANSITIONING SMALL FORWARD OPERATING 
BASE POWER GENERATION TO ADVANCED SYSTEMS
Jason R. Morlan, Lieutenant Commander, United States Navy
Master of Business Administration
Advisor: Geraldo Ferrer, Graduate School of Defense Management
Co-Advisor: Alan R. Howard, Department of Energy Academic Group
Co-Advisor: Daniel A. Nussbaum, Department of Operations Research
Two decades of multi-front conflict in the Middle East have given logisticians and policymakers ample time 
to evaluate the efficacy of how to resupply and internally sustain forward operating bases (FOB). Specifically, 
studies have shown that there are manageable connections between the fuel consumed by an FOB, the costs to 
sustain that FOB with fuel for powering generators, and the potential to reduce the casualties associated with 
logistics resupply.  Considerable research shows that the United States Department of Defense needs to consider 
alternative methods of power production on FOBs in order to reduce the total ownership costs of operating 
the FOB and the cost of human life to sustain the FOB that is attributable to logistics resupply missions. This 
project explores the current costs of sustaining an expeditionary FOB and how the implementation of existing 
technology could help mitigate those costs. It seeks to establish a potential risk to life savings that could be 
accomplished by reducing the periodicity of resupply. It is recommended that proof of concept be established 
for the concept of solar in a box through commercially available systems, such as the system explored in the 
project.
Keywords: forward operating base, FOB, fossil fuel, renewable energy, fully burdened cost of fuel, FBCF, 
logistics, risk to force, signature reduction, microgrid
USMC SERVICE CONTRACTS: ANALYSIS OF PROCUREMENT 
REQUESTS WITHIN PR BUILDER
John K. Murphy, Captain, United States Marine Corps
Samuel T. Perrine, Captain, United States Marine Corps
Master of Business Administration
Co-Advisor: E. Cory Yoder, Graduate School of Defense Management
Co-Advisor: Spencer T. Brien, Graduate School of Defense Management
The United States Marine Corps is heavily reliant upon various service contracts to conduct field and garrison 
activities. With an increase in the amount of service contracts requested by units, there are inefficiencies due 
to a lack of training for Marines interpreting requirements, determining whether requests are inherently 
governmental, and processing requests for their units. Additionally, there is a lack of competency across the 
Marine Corps regarding the purchase request (PR) process and Purchase Request Acquisition Lead Time 
(PRALT). Analyzing data from PR Builder, the requests for services can be broken down by type of service, 
dollar amount, and time for approval. This data provides analysts with a measurement for how responsive the 
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service-contract PR process is for units with time-bound requirements. There is a potential for efficiencies to be 
gained and more responsive support to the warfighter if the process can be improved from the unit requesting 
the service and from the regional contracting office approving a request and fulfilling requirements. This 
project seeks to identify the issues associated with the problem of efficiently fulfilling service contract requests 
and provides recommendations to increase effectiveness of requests and minimize unnecessary risks to units.
Keywords: contracts, Marine Corps, procurement requests, services, PR Builder, acquisition, lead time, 
purchase request, PR, Purchase Request Acquisition Lead Time, PRALT
IMPROVING THE CONTRACTOR RESPONSIBILITY DETERMINATION PROCESS
This paper has been recognized as outstanding by its department.
Anita M. Naylor, Captain, United States Air Force
Master of Business Administration
Advisor: Daniel Reich, Graduate School of Defense Management
Co-Advisor: William Muir, U.S. Air Force
Stemming from the President’s Management Agenda, the Office of Management and Budget has set goals per 
functional area to guide the federal government’s modernization. The goal for acquisitions is to be frictionless, 
or to be able to deliver commercial items at the same speed as the market and non-commercial items by 
using modern business practices and technologies. The contractor responsibility determination process is an 
acquisition process that occurs at least once for every contract and, if modernized, would affect the speed at 
which every contract is awarded. Initial research reveals that the execution of this process is not standardized 
throughout and within the different federal agencies, lacks compliance, and does not meet the intent of the 
policy stated in Federal Acquisition Regulation (FAR) 9.1. Using a business process improvement method, 
the contractor responsibility determination process is dissected to reveal issues. Potential solutions are then 
discussed to solve these issues. One of these solutions is then prototyped and field-tested. The thesis ends with a 
discussion of alternative processes and recommendations on those processes that could follow the same analysis 
and prototype development pattern.
Keywords: modernization, process improvement, government contracting, templates, DOD contracting, Air 
Force contracting, Contractor Responsibility Determination, supplier selection, contracting
CRAFTING A NEW CAREER DEVELOPMENT PATH BY ADDING 
INCREASED EMPHASIS ON OPERATIONAL TOURS FOR NAVY SUPPLY 
CORPS OFFICERS AT NAVAL POSTGRADUATE SCHOOL
Kathryn L. Newsom, Lieutenant Commander, United States Navy
Michael R. Park, Lieutenant Commander, United States Navy
Michael T. Zamudio, Lieutenant Commander, United States Navy
Master of Business Administration
Advisor: Mitchell S. Friedman, Graduate School of Defense Management
Second Reader: Paul Lester, Graduate School of Defense Management
The Navy Supply Corps Office of Personnel (OP) issued a new policy emphasizing that O-4s complete an 
operational assignment or overseas tour during their time serving as an O-4. This change poses a challenge 
to career planning by Supply Officers, the nature of which has yet to be investigated. To this end, this 
research aims to analyze and critically evaluate perspectives of Supply Corps officers enrolled as students at 
the Naval Postgraduate School (NPS) on career development–related issues. An independently developed, 
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web-based, anonymous survey was disseminated to Supply Corps officers at NPS and analyzed through the 
lens of expectancy theory. The survey consisted of 23 closed-ended questions gauging career development 
perspectives related to the detailing process, promotion opportunities, incentives, retention, professional 
certifications, communication, and work-life balance. Forty-one NPS students returned the completed survey 
to the researchers, which represented a 60.29% response rate. Survey results suggest that operational emphasis 
could impact retention, family planning, lack of personnel to fill critical acquisition billets, and erosion of trust 
in leadership. Additionally, survey results identify retention bonuses, acquisition billet guarantee, geographic 
preference, and expansion of the Training with Industry program as possible incentives for O-4s to complete 
operational tours.
Keywords: Supply Officer, career development, operational commitment, Naval Postgraduate School, NPS, 
Navy Supply Corps Office of Personnel, OP
RESEARCH AND ANALYSIS OF THE AMERICAN DOMESTIC 
GOVERNMENT WORKING DOG INDUSTRY
This paper has been recognized as outstanding by its department.
Jason D. Passarella, Captain, United States Air Force
Robert Paulo B. Ocampo, First Lieutenant, United States Air Force
Master of Business Administration
Co-Advisor: William A. Muir, Graduate School of Defense Management
Co-Advisor: Daniel J. Finkenstadt, Graduate School of Defense Management
For the past several decades, the federal government has faced a chronic shortage of domestically bred working 
dogs qualified for use by both the Department of Defense and other federal agencies. As adversaries, both 
peer and near-peer, become more adept in circumventing detection systems, the need for working dogs has 
steadily increased to address security vulnerabilities. Unlike current technology, canines possess the ability 
to continuously adapt and provide a consistent detection capability. The lack of a robust domestic supply of 
working dogs creates increased supply chain risk and may threaten the ability of departments and agencies that 
utilize working dogs to maintain readiness if the supply from foreign markets is contested or interrupted for an 
extended period. This research draws on data from across the federal government and utilizes a mixed methods 
approach that applies both quantitative and qualitative techniques to obtain insight into the domestic working 
dog market. This paper provides the most comprehensive research on working dog procurement conducted 
in the last 15 years and offers a valuable methodology for uncovering and understanding opaque or emerging 
markets. The application of these concepts can lead to better outcomes for procurement decision makers and 
greater value for the taxpayer.
Keywords: military working dogs, detector dogs, spend analysis, interview, defense industrial base, domestic, 
supply
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INCREASING NAVFAC AGILITY AND SPEED OF RESPONSE FOR THE 
EXECUTION OF CATEGORY III AND IV FACILITIES REQUIREMENTS
John P. Orr, Lieutenant Commander, United States Navy
Master of Business Administration
Advisor: Uday M. Apte, Graduate School of Defense Management
Co-Advisor: Bryan J. Hudgens, Graduate School of Defense Management
The objective of this research is to enhance the ability of Naval Facilities Engineering Systems Command 
(NAVFAC) to respond to requirements for facilities support in a timely and effective manner to assist the 
warfighter and the shore enterprise. By conducting an internal and external review of the means and methods of 
executing Category III and IV requirements employed both by NAVFAC and by other agencies, governmental 
and non-governmental, the intent was to capture facility management best practices in an effort to reduce cycle 
time. Also, by analyzing established processes across the NAVFAC enterprise, bottlenecks were identified, and 
productivity enhancements were recommended. By leveraging existing systems and capitalizing on established 
processes and industry best practices, NAVFAC can significantly improve its Category III and IV execution 
capability. Moreover, NAVFAC could greatly benefit from an organizational shift, promoting horizontal 
integration as it strives to continue to provide its products and services with speed and agility.
Keywords: facilities management, Naval Facilities Engineering Command, NAVFAC, speed, agility, CAT III/
IV, Civil Engineer Corps, CEC, public works, contracting, project management, organization, organizational 
agility
ANALYSIS OF THE FLEET SCHOLARS EDUCATION PROGRAM 
Owen W. Platt, Ensign, United States Navy
Master of Business Administration
Advisor: Simona L. Tick, Graduate School of Defense Management
Co-Advisor: Jeremy A. Arkes, Graduate School of Defense Management
The Fleet Scholars Education Program (FSEP), established in 2015, rewards top performers within the 
unrestricted line (URL) and Information Warfare (IW) communities with fully funded graduate education 
for up to two years at a civilian institution. For this MBA project, the author conducted a survey of the FSEP 
participants as of March 2020 and found that the program appears to meet its stated objective of retaining 
qualified and talented officers from the URL and IW communities. From the survey responses, more than half 
of the officers who planned to leave the Navy prior to their FSEP enrollment decided instead to continue their 
Navy service. Using tuition data and publicly accessible compensation information, the author generated a first 
estimate of the total cost of the FSEP of approximately $10 million per year when both direct and indirect costs 
are accounted for. To increase returns from the program, the author recommends targeting the FSEP to officers 
with 6–7 years of service while also making a concerted effort to utilize the degrees attained from the program.
Keywords: Fleet Scholars Education Program, FSEP, Navy graduate education, unrestricted line, URL, 
Information Warfare, IW 
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ANALYSIS OF THE USER FEEDBACK MECHANISM IN THE 
ARMY SERVICE CONTRACT ACQUISITION PROCESS
Cynthia M. Rodriguez, Captain, United States Army
Robert J. Puente, Major, United States Army
Master of Business Administration
Advisor: Robert F. Mortlock, Graduate School of Defense Management
Co-Advisor: Kelley Poree, Graduate School of Defense Management
The purpose of this research is to examine how end user feedback for Army service contracts could be 
standardized and streamlined to better inform the requirements managers. We examine how three Army 
requirement managers from a MICC, PEO and combat theater currently collect, evaluate, document and 
disseminate end-user feedback for service contracts and what considerations they use in their evaluations to 
improve those contracts so that we may identify shortfalls and possible alternate processes that could improve 
results. We then use process analysis and a Lean assessment to identify how these alternate processes could 
improve Army service contract operations. Based on the participants’ answers, process mapping, and Lean 
assessment, we conclude that there are several inefficiencies within the Army’s customer feedback process. The 
inefficiencies lie within the capacity or availability of the appointed individual conducting surveillance, Type 
One Muda derived from reports waiting for further action, and the bottleneck created by the TOR/CORs/KO 
reviewing and combining reports. Additionally, the Lean assessment found a lack of flow and pull through all 
three processes. We conclude the project by making a recommendation for an incremental release of a smart 
phone application (app) that can be leveraged by all ranks, agencies, and service contracts. We recommend 
further research into the COR nomination process and on the variances in quality of surveillance and customer 
feedback. 
Keywords: service, contract, feedback, program management, Military and Installation Contracting 
Command, MICC, Program Executive Office, PEO, Technical Oversight Representative, TOR, Contracting 
Officer’s Representative, COR, Contracting Officer, KO 
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Aaron J. Shinoff, Lieutenant Commander, United States Navy
Richard J. Wilson, Lieutenant Commander, United States Navy
Master of Business Administration
Co-Advisor: E. Cory Yoder, Graduate School of Defense Management
Co-Advisor: Nicholas Dew, Graduate School of Defense Management
This topic has been directly requested for research by Naval Supply Systems Command (NAVSUP) Fleet Logistics 
Center (FLC) San Diego. The Navy and other Department of Defense (DOD) entities use a contracting vehicle 
called the Spiral 3 Multiple Award Contract (MAC) that provides cellular and other handheld wireless services 
to Navy commands within all 50 states. Broadly, the Spiral 3 contract is set up with three participating vendors: 
AT&T, Verizon, and T-Mobile. For any given Navy command, they each submit to their local NAVSUP FLC 
contracting officer a list of their cellular and wireless requirements. These requirements are then solicited to the 
Spiral 3 vendors. A task order against the Spiral 3 contract is then awarded to the vendor that came in with 
the lowest-priced, technically acceptable offer. This contract model has consistently been able to keep domestic 
cellular costs down from older contract vehicles. However, costs have remained high for international services, 
with frequent cost overruns occurring due to overages in international service by various Navy commands. Our 
research found that high international costs were due to a combination of suboptimal contract language and 
not fully utilizing vendor competition. Better defined contractual language and better utilizing existing vendor 
competition should lower international wireless costs.
Keywords: mobile telecommunication, international cellular service, international wireless  service providers, 
wireless telecommunication ecosystem, Spiral 3 Multiple Award Contract, MAC, Naval Supply Systems 
Command,  NAVSUP, Department of Defense, DOD, Fleet Logistics Center, FLC
THE 21ST CENTURY SCARLET LETTER: CHINA’S USE OF DIGITAL GLOBAL 
INFLUENCE TO GAIN POWER AND WEAKEN U.S. LEADERSHIP
Brandi Y. Williams, Civilian, U.S. Department of State
Master of Business Administration
Co-Advisor: Nicholas Dew, Graduate School of Defense Management
Co-Advisor: Ryan Maness, Department of Defense Analysis
Second Reader: John D. Tullius, Department of Defense Analysis
China, the United States’ greatest strategic rival, has notably tested a social credit system (SCS) since 2014 
to regionally monitor citizens as part of a seemingly new digital caste system. The SCS, which was scheduled 
for nationwide release in 2020, is a concern for the United States and its allies, as the system will serve as an 
alternative means for China to exert its influence across the country. In addition, given Beijing’s growing global 
presence through China’s Digital Silk Road, the SCS equally poses a threat as an external influence on the 
government and business environments of participating countries who may model the system. China’s increased 
presence and influence could threaten the United States’ lead within the Great Power Competition. This thesis 
explores the impact of government social-media monitoring on the civil liberties of citizens through a binomial 
logistic regression and examines the potential for SCS to be adopted through a case study of differing governing 
structures. The thesis conceptually explains the vulnerabilities of China’s internal and external influence tactics 
that should be tracked and countered by the United States in an effort to maintain its strategic advantage.
Keywords: China, social credit system, SCS, Digital Silk Road, Mongolia, Thailand, Pakistan, influence, 
manipulation
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EXPLORING THE IMPACT OF 3D PRINTING ON MEDICAL LOGISTICS  
FOR CLASS VIII(A) IN OPERATIONAL ENVIRONMENTS 
AND DISTRIBUTED MARITIME OPERATIONS
This paper has been recognized as outstanding by its department.
Elena V. Williams, Lieutenant, United States Navy
Master of Business Administration
Advisor: Bryan J. Hudgens, Graduate School of Defense Management
Co-Advisor: Kathryn J. Aten, Graduate School of Defense Management
This study answers the research questions: Does 3D printing have the potential to positively affect medical 
logistics operations for operational and distributed maritime operations (DMO) environments, and if so, which 
Class VIII(a) consumable medical supplies show high potential? A qualitative case analysis investigates the 
challenges of medical logistics in austere, deployed environments, particularly in mass-casualty scenarios, and 
the implications of additive manufacturing  to medical logistics operations for selected Class VIII(a) consumable 
items in one simulated DMO environment. The analysis and findings suggest that some Class VIII(a) medical 
supplies are not good candidates for 3D printing. However, interviews with subject-matter experts revealed other 
potential Class VIII(a) consumable medical supplies that meet characteristic requirements to be 3D printed 
in operational environments. The study results in initial insights, propositions, and recommendations on how 
to proceed with 3D printing to support medical logistics operations for operational and DMO environments.
Keywords: exploratory, overarching case, embedded case, mandated, operational environment, seven rights 
of logistics, medical logistics processes, supply chain, multinational medical unit, NATO, operational medical 
logistics, distributed maritime operations, DMO, additive manufacturing, 3D printing, military treatment 
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BOUNDARY SEARCH AND TRAVERSE: DETERMINING THE THRESHOLD 
BOUNDARY FOR INFRASTRUCTURE NETWORK RESILIENCE PROBLEMS
Lewis C. Flinn, Major, United States Marine Corps
Master of Science in Applied Mathematics and Master of Science in Operations Research
Co-Advisor: Ralucca Gera, Department of Applied Mathematics
Co-Advisor: David L. Alderson Jr., Department of Operations Research
Second Reader: W. Matthew Carlyle, Department of Operations Research
Traditional network interdiction problems focus on finding the target package that yields the worst-case 
performance for network operations given a level of attack. However, in many cases it may be desirable to 
disrupt a network such that its performance falls below a given performance threshold while retaining other 
properties, such as the ability to quickly restore performance. This is important in traditional joint operations, 
where the military may conduct shaping operations by interdicting a network to enable tactical success, then 
conduct stabilization operations that require restoration of the network. This broader view of network shaping 
is important for exposing operationally relevant states that are not normally identified by the traditional 
interdiction and restoration methods of network flow problems. However, unlike attacker-defender problems 
that can be solved efficiently using appropriate algorithms, identifying the complete boundary that separates 
operational from non-operational states requires some form of enumeration, which may take too long to be 
useful in joint military operations. This thesis considers the use of graph theoretic measures, such as edge 
betweenness centrality and modularity, to develop heuristic methods for enumerating the boundary between 
operational and non-operational states. 
Keywords: network, boundary, interdiction, shaping
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EFFECTS OF HYDROPHOBIC COATINGS ON POLYBENZOXAZOLE 
FIBERS UNDER BALLISTIC LOADING
Beatrice Joyce A. Cayaban, Lieutenant, United States Navy
Master of Science in Applied Physics
Advisor: Raymond M. Gamache, Department of Physics
Second Reader: Abram H. Clark IV, Department of Physics
Polybenzoxazole fibers (PBO, commercially trademarked as Zylon) were once used as an alternative to ultra-
high molecular weight polyethylene (UHMWPE) fibers in body armor systems. PBO fibers exhibit a high 
Young’s modulus, excellent thermal stability, and tensile strength (nearly twice that of Kevlar), but the physical 
properties severely degrade when exposed to water. Hydrophobic polymer coatings were applied to PBO fibers 
and studied for moisture resistance, coating durability, and ballistic performance. Instron tensile testing and a 
V50 assessment utilizing a light gas gun and 9.525 mm spherical chromium-steel projectiles were conducted on 
four different textile armor systems, including uncoated PBO weave, uncoated PBO weave exposed to water, 
polymer-coated PBO weave, and polymer-coated PBO weave exposed to water. Using load cells to measure 
uni-axial forces, combined with digital image correlation enabling measurement of both in-plane and out-of-
plane fiber deflection, stress-strain measurements of the four different textile armor systems were measured and 
compared. Flex Seal liquid coating proved to be the most effective waterproof coating in terms of consistent 
hydrophobic performance, flexibility, and ease of application; however, further research is required to refine 
coating methods as well as collect additional data for the performance of PBO under dynamic loads.
Keywords: composite materials, stress strain relations, molecular weight, ballistics, fibers, polyethylenes, body 
armor, thesis, test and evaluation, polybenzoxazole, PBO, Zylon, ultra-high molecular weight polyethylene, 
UHMWPE
EXPERIMENTAL ANALYSIS AND MODELING OF OPTICAL 
TURBULENCE IN THE MARITIME ENVIRONMENT AND ITS 
POTENTIAL EFFECT ON LASER COMMUNICATIONS
Georgios Chaskakis, Lieutenant Commander, Hellenic Navy
Master of Science in Applied Physics
Advisor: Keith R. Cohn, Department of Physics
Co-Advisor: Joseph A. Blau, Department of Physics
Free space optical (FSO) communication technology is increasingly used for both commercial and military 
purposes. For military communication that requires fast, secure, and reliable transmission of information, 
the benefits of using FSO technology are important. However, there are some inherent limitations, especially 
due to environmental conditions such as turbulence, that can significantly affect the performance of FSO 
communication systems. Since turbulence plays a critical role in FSO systems, the purpose of this thesis is to 
compare different experimental and theoretical methods for estimating turbulence in a maritime environment. 
This analysis is achieved by measuring meteorological parameters using a local weather station and then using 
that data to calculate (using machine learning regression analysis) the refraction structure parameter that 





indicates the severity of turbulence. Also, the impact of turbulence on the signal-to-noise ratio (SNR) for a 
notional FSO system is estimated to show that even moderate amounts of turbulence can significantly reduce 
the SNR.
Keywords: atmospheric turbulence, optical communications, free space optical, FSO, measurements, maritime 
environment, signal-to-noise ratio, SNR
GENERATION OF SQUEEZED LIGHT FOR USE WITH ATOM INTERFEROMETERS
Renata da Cruz Araujo Vieira, Lieutenant, United States Navy
Master of Science in Applied Physics
Advisor: Francesco A. Narducci, Department of Physics
Second Reader: Jihane Mimih, Department of Electrical and Computer Engineering
Atom interferometers possess great potential as sensitive and stable acceleration and rotation sensors. Currently, 
the DOD is interested in leveraging atom interferometry research to improve inertial sensors and develop 
portable, compact devices based on atom interferometers with strategic-grade performance. Typical atom in-
terferometers measure the acceleration or rotation signal with an on-resonance detection laser field, but these 
laser fields have inherent noise that degrades the signal-to-noise ratio. The laser noise in one quadrature of the 
field can be reduced below the so-called shot noise limit at the expense of the other quadrature. Fields with this 
property are called “squeezed fields.” Although lowering the noise in one quadrature increases noise in the other 
quadrature (due to Heisenberg’s uncertainty principle), the noise in the other quadrature can be made irrelevant 
by designing a detection scheme that does not use that quadrature. By reducing light-source noise, atom inter-
ferometer measurement precision can be increased. This thesis aims to establish the groundwork for creating 
squeezed light to be used for the detection of atoms in the ground or excited state of the Naval Postgraduate 
School (NPS) Atom Interferometry Laboratory atom interferometer.
Keywords: atom interferometry, laser noise, quantum noise, Naval Postgraduate School, NPS
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IMPROVED ATOM INTERFEROMETER PERFORMANCE USING 
COUNTERINTUITIVE STIMULATED RAMAN ADIABATIC PASSAGE
This paper has been recognized as outstanding by its department.
Branden Tatasciore, Lieutenant, United States Navy
Master of Science in Applied Physics
Advisor: Francesco A. Narducci, Department of Physics
Second Reader: Jeffrey G. Lee, Department of Physics
Atom interferometers depend on light/matter interactions and are extremely sensitive sensors capable of being 
employed as accelerometers, rotation sensors, and gravity and magnetic gradiometers. Typical interferometers 
use a well-known velocity (generally from atoms launched out of an atomic trap) to interferometrically measure 
quantities of interest (e.g., acceleration and rotation). This thesis evaluates the effects of atom velocity in an atom 
interferometer sensor that exists at the Naval Postgraduate School (NPS), which uses a continuous beam of cold 
rubidium atoms with a narrow but not monochromatic range of velocities passing through continuous laser 
fields. The atom’s velocity dictates the interaction time between the atom and laser. However, this combination 
results in pulse errors due to velocity averaging. One method to counteract these pulse errors uses the so-called 
counterintuitive laser arrangement—a method known as stimulated Raman adiabatic passage (STIRAP). 
STIRAP will be shown to be a more robust approach. Starting with the atoms in one of the ground states, all 
or a portion of the atoms can be transferred to the other ground state in a well-controlled manner. Changes in 
acceleration and rotation can be sensed with very high precision by a detection laser resulting in applicability as 
a highly sensitive accelerometer or gyroscope. This project explores experimentally and theoretically the utility 
of counterintuitive pulse sequences for atom interferometry applications.




DEVELOPMENT OF A MULTISTAGE ROCKET TEST PLATFORM TO 
DELIVER CUBESAT FORM FACTOR TO NEAR-SPACE ALTITUDES
Camron A. Brandt, Lieutenant, United States Navy
Master of Science in Astronautical Engineering
Advisor: James H. Newman, Space Systems Academic Group
Co-Advisor: Dillon Pierce, Deputy Commandant for Combat Development
Second Reader: Christopher M. Brophy, Department of Mechanical and Aerospace Engineering
The Naval Postgraduate School (NPS) Small Satellite Lab places heavy emphasis on the research, development, 
and integration of emerging technologies on future spacecraft. An integral part of the advancement of these 
technologies is the ability to test them in real-world environmental conditions. CubeSats remain a viable choice 
for rapid prototyping and proof-of-concept testing. Delivering CubeSats to near-space environments is a method 
of demonstrating the feasibility of these new technologies. Amateur high-power rocketry offers an additional 
platform to augment the already existing high-altitude balloons by delivering payloads containing the new 
technologies and CubeSat form factor small satellites to near-space environments. Previous NPS research has 
produced a single stage high-power rocket capable of attaining an approximate altitude of 11.9 km (39,000 
feet) above ground level. This thesis applies optimal control theory to develop a multi-stage rocket capable of 
altitudes in excess of what was previously reached by both high-altitude balloons and the previously designed 
high-power rocket.
Keywords: rocket, CubeSat, high-altitude balloon, Small Satellite Lab, Naval Postgraduate School, NPS
DESIGN, BUILD AND TEST OF A LOW-COST, HIGH-BANDWIDTH 
X-BAND SOFTWARE-DEFINED RADIO FOR CUBESATS
Logan T. West, Lieutenant, United States Navy
Master of Science in Astronautical Engineering
Advisor: Wenschel D. Lan, Space Systems Academic Group
Co-Advisor: James H. Newman, Space Systems Academic Group
The objective of this research was to design, build, and test the next iteration of a low-cost, high-bandwidth 
X-band software-defined radio (SDR). The flight version of this iteration of the payload will be integrated 
into a commercially provided 6U bus to transmit and receive data, commands, and telemetry between the 
satellite and the MC3 network. The spacecraft reference design included two other payloads and used the Astro 
Digital Corvus-6 bus as the baseline for defining payload-bus-ground interfaces. This project utilized MATLAB 
Simulink to program the SDR. The SDR will primarily operate in the store-and-forward mode for transmissions 
when in line-of-sight of a ground station. The up/down convert board was designed, and manufacturing options 
were explored. Additionally, this project finalized the mechanical enclosure and bus interfaces. The payload 
aimed to maintain a 0.5U CubeSat form-factor and achieve a data rate of up to 10 Mbps with 1e-5 bit error rate. 
Following design and construction, the hardware and software components were subjected to functional end-
to-end testing to evaluate performance. Further flight qualification will subject the payload to environmental 
testing to ensure survivability through launch and the expected low-Earth orbit environment.
Keywords: software-defined radio, SDR, X-band, CubeSat, Cube Satellite, commercial off-the-shelf, COTS





THE EFFECT OF FERROFLUID ON A DILATANT FLUID’S INTRUSION RESISTANCE
Joshua M. Strader, Major, United States Army
Master of Science in Combat Systems Technology
Advisor: Abram H. Clark IV, Department of Physics
Second Reader: Emil P. Kartalov, Department of Physics
When small, macroscopic, solid particles (like glass beads or grains of starch) are immersed in Newtonian 
fluids (like water or glycerol), the resulting material demonstrates solidification under sudden driving, like from 
intrusion of an object above a threshold velocity. The physical means for this effect are not fully understood. 
One mechanism that has been proposed involves hydrodynamic pressure: the fluid must flow through the pore 
structure between particles as the material deforms. Consistent with this picture, the viscosity of the fluid has 
been identified as a contributing factor to this resistance. The ability to control the viscosity in real time would 
allow for maximum resistive pressure when needed and then for low resistance in between periods of high 
driving. One possibility for accomplishing this is using ferrofluids. Ferrofluids contain molecules of iron coated 
in a surfactant and suspended in a solvent. This mixture is capable of changing its viscosity when a magnetic 
field is present. I will explore the mechanical properties, including the impact resistance, where the simple 
Newtonian fluid is replaced with a ferrofluid. I compare this with existing data in literature and from previous 
projects in our group. I find that the experimental results match predicted theory to a point and then data 
suggests that other forces counteract these predictions. I find that ferrofluids are capable of creating a tunable 
complex fluid mixture and warrant further research.
Keywords: ferrofluid, Newtonian, non-Newtonian, dilatant, hydrodynamic pressure
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CENTRALLY PRETRAINED FEDERATED FINE-TUNING:  
ENABLING A SECURE AND ACCURATE MILITARY SECURITY 
APPLICATION ON EMBEDDED HARDWARE
Matthew W. Baxter, Lieutenant, United States Navy
Master of Science in Computer Science
Advisor: Marko Orescanin, Department of Computer Science
Co-Advisor: Gurminder Singh, Department of Computer Science
A persistent, precise, and adaptive security application is a requisite component to an effective force protection 
condition (FPCON) as U.S. military installations have become common targets for violent acts of terrorism 
and homicide. Current military security applications require a more automated approach as they rely heavily 
on limited manpower and limited resources. The current research developed an off-grid, deployed federated 
fine-tuning network composed of embedded hardware and evaluated embedded hardware system and model 
performance. Federated fine-tuning takes a centrally pretrained model and performs fine-tuning on a select 
number of model layers within a federated learning architecture. The federated fine-tuning models exhibited an 
average reduction in CPU load of 65.95% and an average reduction in current draw of 56.18%. The MobileNetV2 
model transmitted 81.59% fewer global model parameters across the network. The centrally pretrained MNIST 
model began training with an initial accuracy improvement of 53.94% over the randomly initialized model. 
The centrally pretrained MobileNetV2 model demonstrated an initial average accuracy of 90.75% at training 
round 0 and experienced a 3.14% overall performance improvement after 75 federated training rounds. The 
results of the current research demonstrated that federated fine-tuning can improve system performance and 
model accuracy while providing stronger privacy and security against federated learning attacks. 
Keywords: machine learning, federated learning, TensorFlow, deep learning, force protection condition, 
FPCON
A CLIENT/SERVER MODEL FOR AUTOMATED RED TEAMING
This paper has been recognized as outstanding by its department.
Joseph A. Berrios, Lieutenant Commander, United States Navy
Master of Science in Computer Science
Advisor: Alan B. Shaffer, Department of Information Sciences
Co-Advisor: Gurminder Singh, Department of Computer Science
Red Team testing is a proven method to improve cybersecurity on organizational networks. However, due to 
the low availability of required expertise in this field, red teaming is prohibitively expensive to conduct on a 
large scale. In response, the Office of the Secretary of Defense has sponsored research to build a Red Team in a 
Box (RTIB) tool to perform many of the basic red team functions without requiring the user to have in-depth 
knowledge of red teaming tools and techniques. This research has resulted in the prototype implementation 
of CARTT, the Cyber Automated Red Team Tool. This thesis extended CARTT from its current stand-alone 
host-based implementation to include the ability to identify potential targets on a range network, communicate 
results to a command node, and respond to orders to attack from the command node. Redesigning the 
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CARTT as a client/server system allows system administrators to access the tool remotely, affording increased 
cybersecurity throughout the Navy’s networks while reducing the cost of red teaming. Additionally, the client/
server model mitigates the risk of having Metasploit and OpenVAS installed on machines throughout these 
target networks. A messaging system was implemented that facilitates a command and control channel between 
users.
Keywords: red teaming, client/server, automated, Red Team in a Box, RTIB, Cyber Automated Red Team 
Tool, CARTT
DEPLOYING AN ICS HONEYPOT IN A CLOUD COMPUTING  
ENVIRONMENT AND COMPARATIVELY ANALYZING RESULTS  
AGAINST PHYSICAL NETWORK DEPLOYMENT
This paper has been recognized as outstanding by its department.
Matthew C. Bieker, Lieutenant Commander, United States Navy
Master of Science in Cyber Systems and Operations
Darry Pilkington, Lieutenant, United States Navy
Master of Science in Computer Science
Advisor: Neil C. Rowe, Department of Computer Science
Co-Advisor: Thuy D. Nguyen, Department of Computer Science
Industrial control systems (ICSs) provide important services in national critical infrastructure but are increasingly 
the subject of cyberattacks. The need for ease of maintenance and operational convenience encourages using 
cloud services, increasing their security vulnerabilities, and knowing what threats to expect that would help 
in defending cloud-based ICSs. This thesis tested an ICS honeypot (decoy system) called GridPot that was 
deployed in a third-party cloud environment and simulated a microgrid distribution system. We compared 
data from a GridPot instance deployed on an in-house server with three cloud-deployed GridPot instances with 
varying configurations. Overall results showed that the cloud-deployed GridPots had comparable traffic to the 
non-cloud GridPot, but it yielded less ICS-specific traffic, though what occurred appeared more deliberate. 
Nearly all attacks on the cloud-deployed GridPots showed little sophistication about ICS protocols. Our results 
further confirmed that cloud-based honeypot owners must maintain awareness of cloud service providers that 
recycle IP addresses to avoid exploits on previously used IP addresses. We conclude that ICS honeypots in the 
cloud are an effective tool for collecting cyberattack intelligence, and they do not appear to discourage attacks 
by being in the cloud.
Keywords: industrial control systems, ICS, cloud computing, honeypot
DESIGN AND VERIFICATION OF A DISTRIBUTED LEDGER PROTOCOL  
FOR DISTRIBUTED AUTONOMOUS SYSTEMS USING MONTEREY PHOENIX
This paper has been recognized as outstanding by its department.
Nickolas L. Carter, Civilian, CyberCorps Scholarship for Service
Master of Science in Computer Science
Advisor: Cynthia E. Irvine, Department of Computer Science
Co-Advisor: Duane T. Davis, Department of Computer Science
Autonomous vehicle systems, to include multi-vehicle systems, are becoming increasingly relevant in military 
operations. A problem emerges, however, when logging data within these systems. In particular, loss of 
individual vehicles and inherently lossy and noisy communications environments can result in the loss of 
important mission data. This thesis presents a novel distributed ledger protocol that can be used to ensure that 
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the data in such a system survives. We demonstrate the behavioral correctness of this protocol using informal 
verification methods and tools provided by the Monterey Phoenix project. We further verified the correctness 
of this protocol through the conduct of implementation field tests at Camp Roberts, CA.
Keywords: distributed ledger, blockchain, UAV, unmanned aerial vehicle, MP, Monterey Phoenix, Zephyr, 
ARSENL, Advanced Robotic Systems Engineering Laboratory
CHOICE CONFIDENCE AND PERSUASION RESISTANCE 
THROUGH MOUSE ACTION OBSERVATION
Harlan T. Cheer, Civilian, CyberCorps Scholarship for Service
Master of Science in Computer Science
Advisor: Vinnie Monaco, Department of Computer Science
Second Reader: Marko Orescanin, Department of Computer Science
With the growing interconnected nature of social discourse, manipulative actors take advantage of those who 
are more open to persuasion. One determinant of susceptibility to manipulation is whether individuals hold 
concrete opinions on a subject or may take the word of those who wish to direct their position on social or po-
litical issues. One way this could be done is if a person’s confidence on a topic could be evaluated and then sub-
jugated to directed propaganda with the goal to change or solidify their choice. By conducting an online survey 
with mouse tracking analytics, this thesis aims to determine how online behavior could be turned against a 
user to direct their activity online. With such data, privacy advocates and government regulators will be better 
equipped to evaluate internet data-gathering methods of people online in order to better protect people from 
potential threats of online groups that are looking to manage the behavior of others.
Keywords: human computer interaction, deep learning, confidence detection
BLOCKGRID: A BLOCKCHAIN-MEDIATED  
CYBER-PHYSICAL INSTRUCTIONAL PLATFORM
Gregory M. Moore, Civilian, CyberCorps Scholarship for Service
Master of Science in Computer Science
Advisor: Cynthia E. Irvine, Department of Computer Science
Second Reader: Peter R. Ateshian, Department of Computer Science
Blockchain technology has garnered significant attention for its disruptive potential in several domains of na-
tional security interest. For the United States government to meet the challenge of incorporating blockchain 
technology into its IT infrastructure and cyber warfare strategy, personnel must be educated about blockchain 
technology and its applications. This thesis presents both the design and prototype implementation for a block-
chain-mediated cyber-physical system called a BlockGrid. The system consists of a cluster of microcomputers 
that form a simple smart grid controlled by smart contracts on a private blockchain. The microcomputers act 
as private blockchain nodes and are programmed to activate microcomputer-attached circuits in response to 
smart-contract transactions. LEDs are used as visible circuit elements that serve as indicators of the blockchain’s 
activity and allow demonstration of the technology to observers. Innovations in networking configuration and 
physical layout allow the prototype to be highly portable and pre-configured for use upon assembly. Imple-
mentation options allow the use of BlockGrid in a variety of instructional settings, thus increasing its potential 
benefit to educators.
Keywords: blockchain, education, smartgrid, BlockGrid, blockchain education, blockchain demonstration, 
blockchain demo, Ethereum, smart contract, cyberphysical system, cyber-physical system, internet of things, IoT
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MULTI-LABEL CLASSIFICATION OF UNDERWATER SOUNDSCAPES 
USING DEEP CONVOLUTIONAL NEURAL NETWORKS 
Andrew M. Pfau, Lieutenant, United States Navy
Master of Science in Computer Science
Advisor: Marko Orescanin, Department of Computer Science
Second Reader: Geoffrey G. Xie, Department of Computer Science
The detection and classification of passive sonar acoustics is a challenging problem faced by surface, subsurface, 
and naval air assets. The potential benefit of machine learning systems to assist in this task is appealing. 
However, little work has been conducted to develop and test machine learning models for this type of data 
or task. This thesis presents a custom convolutional neural network (CNN) model designed specifically for 
underwater acoustic classification. This model is compared to several common CNN architectures on two 
datasets of hydrophone recordings of passing ships. These datasets are some of the largest datasets of ship 
recordings used for training CNNs to date, composed of over 4,000 hours of recordings and hundreds of 
unique ships. This thesis’s main contribution is in demonstrating multi-label classification on underwater ship 
acoustics where the proposed model achieved an average micro-F1 score of 0.97. The custom CNN shows 
marked improvement in performance over standard models in both multi-class and multi-label classification 
tasks. This work also presents research into the inclusion of synthetic ship sounds and their potential use in 
training classification models. This thesis demonstrates the capability of machine learning models to enhance 
human and unmanned systems operating in the undersea domain. 
Keywords: artificial intelligence, neural networks, soundscape classification, machine learning, convolutional 
neural network, CNN
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SPECIAL OPERATIONS FORCES UNILATERAL CONDUCT OF CYBERSPACE OPERATIONS
Anthony W. Bovino, Lieutenant Commander, United States Navy
Master of Science in Cyber Systems and Operations
Advisor: Ryan Maness, Department of Defense Analysis
Co-Advisor: Neil C. Rowe, Department of Computer Science
This thesis examines the use of cyberspace operations by special operations forces to address the threats the 
United States faces from adversaries. Special operations forces need to conduct cyberspace operations to sustain 
their battlefield advantage, compete with adversary capabilities, and protect their personnel. Special operations 
forces are not fully resourced to conduct tactical-level cyberspace operations. A questionnaire was created to 
assess how well special operations forces were equipped with the capabilities and authorities to conduct cyber-
space operations on their own and with the Joint Service. The questionnaire was delivered to special opera-
tions units, United States Special Operations Command (USSOCOM) elements, United States Cyber Com-
mand (USCYBERCOM) elements, and other cyberspace-related organizations in the Department of Defense 
(DOD). Analysis of the questionnaire concluded that several resourcing problems impede special operations 
forces from conducting cyberspace operations, including doctrinal problems at the strategic, operational, and 
tactical levels. Recommendations are made to address the key policy and resourcing constraints.
Keywords: special operations forces, cyberspace operations, cyberspace operations authorities, United States 
Special Operations Command, USSOCOM, United States Cyber Command, USCYBERCOM, Department 
of Defense, DOD
SIGNALING FOR COERCION IN CYBERSPACE
Eric E. Longabaugh, Lieutenant, United States Navy
Master of Science in Cyber Systems and Operations
Advisor: Wade L. Huntley, Department of National Security Affairs
Second Reader: Michael Senft, Department of Computer Science
In order for signaling to work on an adversary with a coercive purpose, one must convey to the adversary a strong 
capability and sufficient credibility. The reason deterrence worked in the Gulf War was that U.S. policymakers 
had a well-established and highly feared capability in hand, and establishing credibility was the primary concern 
in that scenario. However, cyber-based capabilities have not reached a potency to where they could coerce an 
adversary in and of themselves. The failure of the coalition to compel Saddam Hussein to withdraw from Kuwait 
underscores the limits of compellence even when based on overwhelming conventional force; cyber capabilities 
are still not comparable to conventional forces in hurting power, which undermines their viability for coercion. 
Credibility is not an issue; the history of cyber conflict demonstrates that the only way nations establish capabil-
ity is by the actual employment of capabilities against adversary targets, which solves the problem of credibility. 
Yet the most powerful cyber effects on critical infrastructure, such as those demonstrated in the Stuxnet attack, 
cannot permanently disarm an adversary and run the risk of escalation into a kinetic war. Research for this thesis 
indicates that signaling in cyberspace to an adversary for the intent of coercion is possible but unlikely to succeed 
while cyberweapons lack the capability to inflict sufficient harm on the adversary.
Keywords: coercion, deterrence, cyberspace, signaling, persistent engagement, compellence
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HARDENING AUTOMATIC IDENTIFICATION SYSTEMS: PROVIDING INTEGRITY 
THROUGH AN APPLICATION OF LIGHTWEIGHT CRYPTOGRAPHIC TECHNIQUES
Duc H. Nguyen, Lieutenant, United States Navy
Master of Science in Cyber Systems and Operations
Advisor: Chad A. Bollmann, Department of Electrical and Computer Engineering
Co-Advisor: Britta Hale, Department of Computer Science
The Automatic Identification System (AIS) employed onboard maritime vessels was designed to improve the 
safety of navigation at sea but focused on functionality rather than cybersecurity. Previous research has revealed 
that the AIS technical architecture and protocol have significant vulnerabilities that have the potential to fa-
cilitate cyber attacks such as spoofing and denial-of-service against AIS-equipped maritime vessels and port 
facilities. AIS data manipulation could have significant negative impacts on the global economy, regional geo-
political stability, and safety-of-navigation at sea. This thesis examines the technical and architectural feasibility 
of augmenting the current AIS architecture with data integrity and authentication capabilities to potentially 
mitigate AIS spoofing vulnerabilities. We assess the existing AIS architecture and lightweight cryptographic al-
gorithms to determine an optimal, backwards-compatible authentication system. We then engineer a proof-of-
concept AIS authenticator system using commercial AIS equipment and a physical testbench and demonstrate 
AIS message validation through public key digital signature verification.
Keywords: Automatic Identification System, AIS, integrity, lightweight cryptography, spoofing, hijacking, 
availability disruption, ITU, NMEA, International Telecommunication Union, National Marine Electronics 
Association, public key infrastructure, PKI
DEPLOYING AN ICS HONEYPOT IN A CLOUD COMPUTING ENVIRONMENT AND 
COMPARATIVELY ANALYZING RESULTS AGAINST PHYSICAL NETWORK DEPLOYMENT
This paper has been recognized as outstanding by its department.
Matthew C. Bieker, Lieutenant Commander, United States Navy
Master of Science in Cyber Systems and Operations
Darry Pilkington, Lieutenant, United States Navy
Master of Science in Computer Science
Advisor: Neil C. Rowe, Department of Computer Science
Co-Advisor: Thuy D. Nguyen, Department of Computer Science
Industrial control systems (ICSs) provide important services in national critical infrastructure but are increas-
ingly the subject of cyberattacks. The need for ease of maintenance and operational convenience encourages 
using cloud services, increasing their security vulnerabilities, and knowing what threats to expect that would 
help in defending cloud-based ICSs. This thesis tested an ICS honeypot (decoy system) called GridPot that 
was deployed in a third-party cloud environment and simulated a microgrid distribution system. We compared 
data from a GridPot instance deployed on an in-house server with three cloud-deployed GridPot instances with 
varying configurations. Overall results showed that the cloud-deployed GridPots had comparable traffic to the 
non-cloud GridPot, but it yielded less ICS-specific traffic, though what occurred appeared more deliberate. 
Nearly all attacks on the cloud-deployed GridPots showed little sophistication about ICS protocols. Our results 
further confirmed that cloud-based honeypot owners must maintain awareness of cloud service providers that 
recycle IP addresses to avoid exploits on previously used IP addresses. We conclude that ICS honeypots in the 
cloud are an effective tool for collecting cyberattack intelligence, and they do not appear to discourage attacks 
by being in the cloud.
Keywords: industrial control systems, ICS, cloud computing, honeypot
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Advisor: Ryan Maness, Department of Defense Analysis
Second Reader: Anne L. Clunan, Department of National Security Affairs
In this age of asymmetric warfare, cyberspace provides new opportunities and vulnerabilities for achieving 
strategic effects. As a revisionist power, Russia has embraced cyberspace as a key tool and a force multiplier to 
achieve its geopolitical objectives and target perceived adversaries. Since the Russia-Georgia war in 2008, the 
Kremlin has continued a full spectrum of information warfare as a part of coercive attempts to alter Georgia’s 
pro-Western orientation and undermine its national security apparatus. Based on the four distinct cases of cy-
ber incidents from 2008 to 2020, this thesis explores Russia’s information warfare against Georgia and the role 
of the cyber component within it. The purpose of this thesis is twofold: First, it highlights the importance of 
understanding the Russia’s threat stemming from cyberspace, as it appears to be characterized by certain ambi-
guities. Second, as a result of examining the patterns of Russia’s hostile actions in this new domain, this thesis 
provides foundations for potential countermeasures by referring to existing best practices and experiences, 
which are built on the robust cybersecurity and cyberdefense strategy models developed by Israel and Estonia.
Keywords: Georgia, Russia, Estonia, Israel, information warfare, political warfare, active measures, disinfor-
mation, propaganda, cyber operations, cyber-attacks, cyberdefense, cybersecurity, strategy
AN INFORMATIONAL APPROACH TO COUNTERING 
COLLECTIVE VIOLENCE IN NIGERIA
Adeniji T. Adeleye, Lieutenant Colonel, Nigerian Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Timothy C. Warren, Department of Defense Analysis
Second Reader: Ryan Maness, Department of Defense Analysis
Militaries globally now grapple with the best method to manage information transmitted through new tech-
nologies, especially during operations in the information environment aimed to defend the democracy of sov-
ereign states. Through this study, an ethically acceptable approach is sought to counter hostile narratives in a 
segregated marketplace of ideas. Considering developing countries in Africa, like Nigeria that recently attained 
21 years of uninterrupted democracy, how then can they counter the incessant collective violence inspired by 
new technologies? Building on previous research in this field that focused on quantitative analysis of social 
media data, I conduct statistical analysis to assess the effect that different forms of discourse may generate in in-
creasing or reducing violence in Nigeria from 2013 to 2014. I find that unifying words and concepts shared on 
social media in Nigeria are associated with reduced occurrence of collective violence. In addition, I show how 
social network analysis can be used to provide in-depth visualization of the structure of the influence networks 
operating in the Nigerian information environment.
Keywords: Nigeria, collective violence
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NET BENEFIT OF PERFORMANCE-ENHANCING DRUGS 
WITHIN U.S. ARMY SPECIAL FORCES
Chad A. Alford, Major, United States Army
Sean Chang, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Bradley J. Strawser, Department of Defense Analysis
Second Reader: Robert E. Burks, Department of Defense Analysis
The United States Army Special Forces (USASF) depends on high fitness levels to accomplish higher-risk 
missions in various environments and under the most extreme conditions. USASF stresses the importance of 
improving an operator’s strength, endurance, and cognitive ability. Soldiers within USASF undergo a rigorous 
selection process to secure the right person for the right job and adhere to the Special Operations Forces (SOF) 
truth: humans are more important than hardware. Thus, performance-enhancing drugs (PEDs) can serve a 
vital role in an operator’s ability to become bigger, faster, stronger, or smarter. To understand the use of PEDs 
within USASF, we ask: “How much does USASF benefit from researching and implementing performance-
enhancing drugs given the current knowledge of biotechnologies?” Our thesis explores research on PEDs from 
competitive sports and overlays it with the USASF mission sets while considering the mechanics of PED use 
and side effects to gain a better understanding through an operational lens. We argue that PEDs can be benefi-
cial to USASF but only in certain capacities. Our personal experiences as Green Berets and the use of declassi-
fied missions support our conclusion. Furthermore, our findings depict how PEDs could be beneficial in both 
capacity-building and capacity-restoring roles; however, due to limited data on PED use in the military, a more 
in-depth review is needed to determine the impacts on the USASF Regiment.
Keywords: performance-enhancing drugs, PEDs, performance-enhancing substances, human optimization, 
human enhancement, United States Army Special Forces, USASF, Special Operations Forces, SOF
IMPROVING OPERATIONAL REPORTING WITH ARTIFICIAL INTELLIGENCE
George W. Bailey, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Timothy C. Warren, Department of Defense Analysis
Co-Advisor: Arijit Das, Department of Computer Science
Today, military analysts receive far more information than they can process in the time available for mission 
planning or decision-making. Operational demands have outpaced the analytical capacity of the Department 
of Defense. To address this problem, this work applies natural language processing to cluster reports based 
on the topics they contain, provides automatic text summarizations, and then demonstrates a prototype of 
a system that uses graph theory to visualize the results. The major findings reveal that the cosine similarity 
algorithm applied to vector-based models of documents produced statistically significant predictions of docu-
ment similarity; the Term Frequency–Inverse Document Frequency algorithm improved similarity algorithm 
performance and produced topic models as document summaries; and a high degree of analytic efficiency was 
achieved using visualizations based on centrality measures and graph theory. From these results, one can see 
that clustering reports based on semantic similarity offers substantial advantages over current analytical proce-
dures, which rely on manual reading of individual reports. On this basis, this thesis provides a prototype of a 
system to improve the utility of operational reporting as well as an analytical framework that can assist in the 
development of future capabilities for military planning and decision-making.
Keywords: similarity, natural language processing, NLP, machine learning, artificial intelligence, term fre-
quency, inverse document frequency, TF-IDF, China, graph, cosine, Euclidean, Jaccard
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THICKENING THE CONTACT LAYER: ACCOUNTING FOR THE PARADOX 
OF PURPOSE IN THE JOINT COMBINED EXCHANGE TRAINING PROGRAM 
TO ANCHOR SPECIAL OPERATIONS IN GREAT POWER COMPETITION
Richard L. Manley, Chief Warrant Officer Three, United States Army
Gilbert R. Bailey, Chief Warrant Officer Four, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Douglas A. Borer, Department of Defense Analysis
Second Reader: Tristan Volpe, Department of Defense Analysis
The joint combined exchange training (JCET) has been a cornerstone of special operations forces (SOF) engage-
ment in the Indo-Pacific region since its original legislation in 1991. These training events are the platform by 
which U.S. SOF maintain access to partners and allies across the United States Indo-Pacific Command (USIN-
DOPACOM) theater while remaining in compliance with U.S. Title 10 oversight and authorities. This thesis de-
scribes how the United States Special Operations Command (USSOCOM) can integrate the JCET further into 
the National Defense Strategy’s (NDS) global operating concept (GOC) and allow for SOF to campaign more 
effectively in pursuit of competition with the People’s Republic of China (PRC). Using the traditional ends, ways, 
and means model, this thesis details the additional platforms and resources available to SOF in Asia, explains the 
JCET’s role in that assortment of actions, and asserts that a change in JCET policy is required to best capitalize 
on the uniquely flexible event. Finally, recommended updates to current policy that account for the new demands 
on SOF relative to the NDS goals are provided. These recommendations focus on considerations specific to the 
current resource-informed environment by taking into account available SOF resources, manpower, and focus.
Keywords: special operations, special operations forces, SOF, joint combined exchange training, JCET, great 
power competition, United States Indo-Pacific Command, USINDOPACOM, United States Special Opera-
tions Command, USSOCOM, National Defense Strategy, NDS, People’s Republic of China, PRC, global 
operating concept, GOC, contact layer, gray zone
MEASURING RESILIENCE
Joshua L. Boyle, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Nita L. Shattuck, Department of Operations Research
Co-Advisor: Bradley J. Strawser, Department of Defense Analysis
Second Reader: Panagiotis Matsangas, Department of Operations Research
After nearly two decades of war in the Middle East and centuries of conflict, today’s service member is more 
vulnerable than ever. Our nation’s warriors can deploy to and redeploy from combat in a matter of hours, not 
the days, weeks, or months of the past. The growing, enduring, and repeating stressors of military service have 
placed a premium on creating resilient Soldiers, Sailors, Airmen, and Marines. Yet, currently, there is still a 
void of knowledge surrounding how best to tangibly assess or train the resilience of service members and how 
to proactively identify those who are at risk or headed toward risk of compromising their resilience. The aim of 
the current study is to associate physiological metrics with self-reported assessments to enable such a proactive 
approach to occur. The study occurred outside the sterile confines of the laboratory, choosing instead to follow 
44 service members in their normal patterns of life. In collaboration with the University of Arizona, partici-
pants in the present study were asked to wear a commercially available health tracker, an ŌURA ring, while 
self-administering proven subjective assessments and “awareness training,” on an online platform. The results 
found statistically relevant associations between heart rate variability metrics and the subjective assessments of 
anxiety, depression, and compassion fatigue. Further studies are needed to confirm and explore these associa-
tions, as well as further analysis of the plethora of data.




PHILIPPINE NAVY MARITIME SITUATIONAL AWARENESS SYSTEM:  
CURRENT SITUATION, GAPS, AND POTENTIAL ROLE OF 
MARITIME SPECIAL OPERATIONS FORCES
Joel V. Cabigon, Commander, Philippine Navy
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Douglas A. Borer, Department of Defense Analysis
Second Reader: Timothy J. Doorey, Institute for Security Governance
The Philippines needs a comprehensive maritime domain awareness (MDA) capability to counter increased 
state and non-state maritime threats. One of the goals of the Philippine military modernization program is to 
improve maritime situational awareness through the Philippine Navy Maritime Situational Awareness System 
(PNMSAS). The primary aim of this research is to understand the current status of the PNMSAS, the gaps, 
and the potential role of maritime special operations forces in enhancing the Philippines’ maritime situational 
awareness. This qualitative research utilizes data gleaned from government documents and key informant inter-
views, as well as information obtained from published literature. The Philippine Navy has undertaken several 
initiatives to date. These include the establishment of new coast watch stations and the upgrading of existing 
ones, and the procurement of new naval platforms that can augment information collection for maritime situ-
ational awareness. The Philippines, however, is hampered by scant resources and the long-term delivery of ac-
quired land-based and mobile sensors, and thus needs to look for a cost-effective information collection system 
that does not depend on expensive technology alone. This thesis examines the potential role of maritime special 
operations forces as a low cost/low technology solution that will augment existing initiatives and enhance the 
Philippine Navy’s maritime domain awareness capability.
Keywords: maritime situational awareness, maritime special operations force, maritime domain, West Philippine 
Sea, maritime domain awareness, MDA, Philippine Navy Maritime Situational Awareness System, PNMSAS
CHANGING TIDES OR ADAPTIVE DRIFT? AN ANALYSIS OF SOUTHEAST ASIA  
AND THE INFLUENCE OF THE PEOPLE’S REPUBLIC OF CHINA
This paper has been recognized as outstanding by its department.
Temesha R. Christensen, Major, United States Air Force
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Douglas A. Borer, Department of Defense Analysis
Second Reader: Covell F. Meyskens, Department of National Security Affairs
As the People’s Republic of China (PRC) has increasingly expanded its economic influence in the Asia-Pacific 
region, Southeast Asia has specifically become one of the PRC’s regional focus areas. The PRC has emphasized 
increasing political relationships and economic partnerships with Southeast Asian countries. Currently, the U.S. 
government lacks a quantitative assessment that measures the PRC’s influence in the region by assessing the be-
haviors of the countries in Southeast Asia. This investigation seeks to identify if the PRC’s economic investment 
in Southeast Asia is influencing measurable behavior. To analyze the PRC’s influence, this research uses votes 
from the United Nations General Assembly and economic investment data to assess the relationship between the 
behaviors of Southeast Asian countries and the PRC’s economic investment. The quantitative analysis of these 
factors finds that alignment with the PRC is stronger in poor countries when the trade balance is in the PRC’s 
favor; however, under the same condition in richer countries, alignment with the PRC declines. Additionally, in 
the absence of aid (including loans and grants), the Belt and Road Initiative (BRI) has a negative effect; however, 
when there is high investment in both the BRI and aid, there is a strong alignment with the PRC.
Keywords: strategy, Southeast Asia, China, PRC, People’s Republic of China, influence, power, United States, 
great power competition, economic, trade, foreign direct investment, investment, Belt and Road Initiative, BRI
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MITIGATING DEPARTMENT OF DEFENSE INSIDER ATTACKS AND 
MISCONDUCT: CRITICAL PERSONNEL SCREENING METHODOLOGIES 
WITHIN THE HUMAN CAPITAL ACQUISITION PROCESS
Michael T. Clapper, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Leo J. Blanken, Department of Defense Analysis
Second Reader: John D. Tullius, Department of Defense Analysis
Throughout the last decade, the Department of Defense (DOD) has experienced dozens of malicious insider 
attacks, causing significant damage to U.S. national security and the needless loss of life from mass shootings. 
Senior officials with the White House, the DOD, and other federal agencies have directed the development 
of new human-capital acquisitions processes to mitigate selecting federal civilians and military personnel who 
are susceptible to committing misconduct or insider attacks. The statistical relevance surrounding the DOD 
personnel problems associated with misconduct and significant insider attacks reinforces the need for reformed 
methodologies specifically directed toward the human-capital acquisitions process. This capstone report first 
demonstrates the scientific evidence and behavioral similarities associated with individuals who engage in mis-
conduct and historical malicious insider attacks within the DOD. The intent is to then justify the implementa-
tion of innovative screening methodologies within the acquisition process to disqualify applicants with severe 
indicators of vulnerable predisposition precursors exhibited by individuals who commit misconduct and insider 
attacks. The report’s recommended Enhanced Assessment Program focuses efforts on preliminarily screening 
tentative candidates for mental health disorders and personality traits as an initial point to identify the threat-
vulnerable predisposition precursors for further evaluation.
Keywords: self-report diagnostic assessments, mental health screening, insider threats, misconduct, Depart-
ment of Defense, DOD, human capital acquisition, enhanced assessment profile, predisposition indicators
SPECIAL FORCES OFFICER INITIAL TRAINING REQUIREMENTS
David Coleman, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Bradley J. Strawser, Department of Defense Analysis
Second Reader: Robert W. Tomlinson, Naval War College
What should institutional training teach to adequately prepare newly selected captains for service in Special 
Forces? This thesis looks holistically at what Special Forces officers need to know before arriving to a Special 
Forces group and makes recommendations on where the current training pipeline can improve. The data for 
this research was provided by a summer 2020 survey from the Special Warfare Center and School that sur-
veyed 122 leaders from across the five active duty groups and contained six questions that identify the skills 
Special Forces officers need to be successful at operational groups and solicit critiques of the current training 
pipeline. This research project accomplished two things. First, it developed a model for what a Special Forces 
officer needs to know before arriving at an operational group. Second, it identifies four subjects to add into or 
improve during the current training pipeline. These research results can improve or validate the Special Forces 
Regiment’s current process for training officers and inform future research on the topic of Special Forces officer 
training and officer professional development.
Keywords: Special Forces, Special Forces officer, SF, SF officer, education, professional military education, 
PME, professional development, 18A, 18A Course, Army Special Operations Common Core Course, Army 
Special Operations Captains Career Course, ARSOFCCC, Common Core, captains career course, career 
course, CCC, initial training
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ROBOTIC AUTONOMOUS SYSTEMS:  
MANNED / UNMANNED TEAMING (RAS-MUM-T)
Dustin L. Tharrett, Major, United States Air Force
Anthony E. Pittaluga, Lieutenant Junior Grade, United States Navy
Jon K. Decker, Chief Petty Officer, United States Navy
Joseph P. Snelgrove, Commander, United States Navy
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Leo J. Blanken, Department of Defense Analysis
Second Reader: Justin P. Davis, Department of Defense Analysis
Rapidly changing technology and near-peer adversaries in the Great Power Competition are dramatically 
changing the battlefield of the future with artificial intelligence and autonomous systems emerging as major 
components in small unit maneuvers. The Hyper-Enabled Operator System (HEO) is designed to allow opera-
tors to interface with autonomous systems without increasing users’ cognitive load in order to achieve successful 
manned-unmanned interactions that increase survivability and lethality of operators. For HEO to succeed, 
however, it is essential that all technical components coalesce around a strong human machine interface (HMI) 
and that architecture for sensors, weapons, computing, and radio systems are designed for human operators in 
actual use cases. The goal of this capstone project is to emphasize the importance of HMI-centered design as a 
key pillar of the HEO system and to caution against implementing technology without thoroughly considering 
how it will be used by operators in actual war-fighting situations. Too much focus on developing HEO tech-
nology without sufficient attention to how such innovative technology will be adopted by the end-user creates 
a gap in technical capacity and human capabilities that can lead to cognitive overload for users and wasted 
development and procurement resources. 
Keywords: cognitive loading, human systems integration, robotic autonomous systems, socio-technical 
system, common control station, Hyper-Enabled Operator System, HEO, human machine interface, HMI 
COTS DRONE DESIGN: A RAPID EQUIPAGE ALTERNATIVE 
FOR FORCE RECON COMPANIES
This paper has been recognized as outstanding by its department.
Romulo G. Dimayuga II, Major, Philippine Marine Corps
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Leo J. Blanken, Department of Defense Analysis
Second Reader: Kristen Tsolis, Department of Defense Analysis
The Force Reconnaissance Group (FRG) of the Philippine Marine Corps (PMC) is a pioneer unit of the Armed 
Forces of the Philippines (AFP) in acquiring and utilizing small unmanned aircraft systems (SUAS) for aerial 
intelligence, surveillance, and reconnaissance (ISR). The sustainment of this ISR equipment, however, largely 
depends on ample resources that the FRG does not have. This organizational challenge results in an aerial ISR 
capability gap at the company level. Force Recon Companies (FRCs) do not have organic drones to support 
their aerial real-time reconnaissance, surveillance, and target acquisition requirements. This study explored an 
alternative solution to address this capability gap: a low-cost commercial-off-the-shelf (COTS) drone design 
specific to the operational needs of FRCs. A systems engineering approach to SUAS design resulted in a micro 
traditional helicopter drone as the FRC COTS Drone design. The study produced a prototype FRC COTS 
Drone consisting of a four-part reconnaissance kit that includes a micro helicopter UAV, handheld controller, 
first person view (FPV) goggles, and FPV monitor. This effort can promote a culture of innovation in small 
unmanned systems, not just within the PMC, but the AFP as a whole. This study can also serve as a model 
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for security cooperation between the United States and the Philippines through the integration of three fields: 
Philippine experience, U.S. technical expertise and resources, and the global commercial market.
Keywords: COTS drone; Philippine Force Recon; COTS; Force Recon Companies; FRCs; Force Reconnais-
sance Group; FRG; Marine Special Operations Group; MARSOG; Philippine Marine Corps; PMC; Armed 
Forces of the Philippines; AFP; drone; unmanned aerial vehicle; UAV; small unmanned aircraft systems; SUAS; 
micro traditional helicopter; innovation; intelligence, surveillance, and reconnaissance; ISR; first person view; 
FPV 
GREAT POWER COMPETITION IN CENTRAL ASIA: THE PROBABILITY  
OF CONFRONTATION BETWEEN RUSSIA AND CHINA IN THE REGION
Harald Fendrich, Major, German Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Ryan Maness, Department of Defense Analysis
Second Reader: John D. Tullius, Department of Defense Analysis
According to many researchers, the potential for conflict in the Central Asian region will increase in the fu-
ture. The authoritarian regimes in this region, beset by chronic domestic problems, are confronted by a rapidly 
changing geopolitical landscape. At the center of this dynamic situation are the great powers Russia and China. 
Informed by these circumstances, this thesis employs the theories of neorealism and social constructivism to 
analyze the likelihood for Sino-Russian conflict in the Central Asian transfer region. These two theories pro-
vide contradictory approaches to explain international relations, which makes them especially useful for an 
accurate and thorough analysis. An examination of the shared experiences and domestic issues of Kazakhstan, 
Kyrgyzstan, Tajikistan, Turkmenistan, and Uzbekistan shows how those issues shape the states’ relationships 
to each other and individually with the great powers. The thesis also focuses on the roles of Russia and China 
in the region and the drivers shaping the foreign policy and behavior of these actors. Past research on the region 
and on Russia and China has focused primarily on the economic and military areas. This work aims to supple-
ment earlier work by broadening that focus and applying the aforementioned theories to answer the question: 
What is the probability of confrontation between Russia and China in Central Asia?
Keywords: Central Asia, Russia, China
THE UTILITY OF IRREGULAR WARFARE IN GREAT POWER COMPETITION
James G. Hall, Chief Warrant Officer Three, United States Army
William T. Pitt, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Kalev I. Sepp, Department of Defense Analysis
Second Reader: Patricia J. Blocksome, Naval War College
The publication of the 2017 National Security Strategy and the 2018 National Defense Strategy generated 
renewed focus on great power competition (GPC). This research sought to determine if and how irregular war-
fare could shape the current competitive environment by analyzing historical case studies and applying lessons 
from successes and failures to the contemporary era. The research determined that irregular warfare can shape 
the competitive environment in two primary ways: by disrupting America’s competitors in the achievement 
of their national objectives, and in strengthening a partner’s capacity for resilience and resistance to a great 
power’s aggression. Additionally, the research uncovered the importance of preparing irregular options ahead of 
a crisis for use in the event of escalation to traditional conflict. In light of these forms of irregular warfare and 
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of the ever-increasing complexity in the competitive space, it was determined that small, agile, and purpose-
built teams with broad irregular warfare capabilities should be created to execute irregular warfare campaigns, 
not missions, that consider the overall intent, the trajectory of the environment, and the place in the national 
irregular warfare strategy for GPC. Ultimately, this research has determined that the United States must em-
brace competition and the objectives of irregular warfare parallel with the goals of GPC; therefore, irregular 
warfare should be a central component of the American GPC strategy.
Keywords: great power competition, GPC, irregular warfare, Russia, Iran, Syria
A MOST DANGEROUS PLACE: INVESTIGATING PAKISTAN’S IRREGULAR 
WARFARE CAMPAIGN IN KASHMIR UNDER THE NUCLEAR SHADOW
Matthew D. Hanes, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Tristan Volpe, Department of Defense Analysis
Second Reader: Kalev I. Sepp, Department of Defense Analysis
For more than thirty years, Pakistan has conducted an irregular warfare campaign in Kashmir to wrest con-
trol of the disputed region from India while also leveraging its nuclear weapons capability. This approach has 
frustrated a decisive Indian response, precipitated multiple crises, and risked nuclear exchange. This thesis ana-
lyzes Pakistan’s irregular warfare-nuclear deterrence strategy by evaluating Kashmir crises nested within three 
distinct periods of Pakistan’s nuclear capability: de facto, overt, and advanced technology. The results suggest 
Pakistan has successfully employed irregular warfare under the nuclear umbrella within Kashmir, but has also 
incurred great cost by risking nuclear exchange, alienating the international community, and destabilizing it-
self through empowerment of violent jihadist groups. As one looks forward to the implications of Great Power 
Competition upon the Indian subcontinent, the dynamics have dramatically shifted as the U.S. and China 
compete for influence. While the U.S. moves closer to India, and China to Pakistan, potential polarization of 
the Kashmir problem presents additional nuclear escalation risks. However, emerging opportunities to leverage 
the global powers’ common interest in preventing terrorism could prove a catalyst for South Asian stabilization. 
Pakistan’s Kashmir strategy can also provide insights regarding how current or future nuclear-armed regional 
powers may choose to employ irregular warfare to optimize their influence.
Keywords: Great Power Competition, India, irregular warfare, Kashmir, nuclear escalation, nuclear prolifera-
tion, Pakistan, terrorism
UNITED STATES ARMY SPECIAL OPERATIONS COMMAND 
PERFORMANCE MANAGEMENT PRACTICES
Jared T. Helle, Major, United States Army
Michael Parker, Major, United States Army
Chad T. Tobin, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
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Second Reader: David L. Hawk, Department of Defense Analysis
The U.S. Army considers people its competitive advantage; however, industrial-age personnel practices still 
factor into its performance management systems. Just as the Army cannot succeed in fighting future wars with 
yesterday’s technology, it cannot succeed using antiquated performance management practices in the informa-
tion age and beyond. With this in mind, we used a mixed research methodology to answer the following ques-
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tion: How can the United States Army Special Operations Command’s (USASOC) performance management 
practices be adapted to improve performance and retention of special forces officers? First, we conducted a 
qualitative comparison of for-profit, nonprofit, and military organizations. Second, we performed quantitative 
analysis via a United States Special Operations Command (SOCOM)–sponsored survey of special forces of-
ficers. Findings indicate that retention is an output of talent acquisition and talent management systems and 
is heavily influenced by organizational culture. Moreover, retention issues are symptoms of a larger problem 
that requires a holistic solution and modernization of performance management practices. We recommend that 
USASOC adopt a sociotechnical performance management system that incorporates a continuous 360-degree 
performance review process, data-driven methodology, and multi-dimensional evaluations to improve perfor-
mance and retention. Finally, USASOC should extend time in key developmental positions and create special-
ized career tracks that enable depth of professional development.
Keywords: continuous 360-degree performance review, multi-dimensional evaluation, performance manage-
ment, retention, reward system, sociotechnical system, talent acquisition, talent management, United States 
Army Special Operations Command, USASOC, United States Special Operations Command, SOCOM
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Richard T. Hill, Major, United States Army
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Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Robert E. Burks, Department of Defense Analysis
Second Reader: Michael E. Freeman, Department of Defense Analysis
The U.S. military is currently in an era of change highlighted by a shift in focus from small-scale and limited 
wars involving counterterrorism (CT) and counterinsurgency (COIN) to preparations for large-scale combat 
operations with a near-peer threat. This shift has placed emphasis on conventional focus in training, education, 
and planning to stand ready for a potential conflict as the United States continues to maintain its unilateral 
grip as the world’s lone superpower, and Russia and China try to expand their spheres of influence in the great 
power competition (GPC). But as with the Cold War, it is unlikely this showdown will occur. Conversely, it 
is far more probable conflict will be highlighted by competition through state-sponsored insurgencies, proxy 
wars, and a struggle over influence. Special operations forces (SOF) therefore must balance their understanding 
and preparedness of conventional warfare while standing ready to execute unconventionally. This wargame is 
designed to train entry-level SOF candidates in the interaction between the insurgent and counterinsurgent, 
utilizing COIN and unconventional warfare (UW) doctrine as a basis while also employing the concepts of 
insurgent, resistance, and COIN theorists. The goal of the wargame is to aid SOF candidates as they prepare 
to serve in their operational units, providing a venue to test strategies and understandings of COIN and UW 
principles, and ensure an enhanced education in doctrine and theory.
Keywords: wargames, wargaming, wargame, COIN, counterinsurgency, unconventional warfare, UW, 
special forces, resistance, SOF, counterterrorism, CT
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THE SEAL CHIEF WARRANT OFFICER’S VALUE 
PROPOSITION TO NAVAL SPECIAL WARFARE  
This paper has been recognized as outstanding by its department.
Jon K. Turnipseed, Lieutenant Commander, United States Navy
Sean M. Laske, Chief Warrant Officer Three, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Robert E. Burks, Department of Defense Analysis
Second Reader: Justin P. Davis, Department of Defense Analysis
In 1987, the Department of the Navy enacted the Special Warfare Technician/SEAL chief warrant officer 
designator to support the Naval Special Warfare SEAL Teams’ officer community. In general, the U.S. 
Navy recognizes the chief warrant officer program’s value; however, amid Naval Special Warfare’s Force 
Optimization plan, the SEAL chief warrant officer’s value proposition is unclear. This study aims to answer 
the question: How should Naval Special Warfare select and employ their SEAL chief warrant officers in 
order to best contribute to the improvement of Naval Special Warfare’s organizational effectiveness? This 
thesis provides recommendations from the analysis of qualitative and quantitative data that examines and 
compares the selection requirements and employment utilization of U.S. Navy SEAL chief warrant officers 
and Army Special Forces warrant officers.  The results of the study reveal that SEAL chief warrant officers 
are not tactically employed; are too diverse across the Naval Special Warfare spectrum; are not optimally 
utilized as newly commissioned chief warrant officers; may not be remaining at the same command for 
repeated tours; and face qualification selection requirements that are too broad. This research offers a 
framework and mechanism for coherent action among the stakeholders that will increase the value proposi-
tion of the Special Warfare Technician and, consequently, improve Naval Special Warfare’s organizational 
effectiveness.
Keywords: SEAL, chief warrant officer, CWO, Naval Special Warfare, NSW, value, selection, employment, 
Army Special Forces, 180A, organizational effectiveness
POISON SHRIMP: DETERRENCE, DEFENSE COOPERATION, 
AND TOTAL DEFENSE FROM EUROPE TO ASIA 
Daniel Le, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Douglas A. Borer, Department of Defense Analysis
Co-Advisor: Michael S. Malley, Department of National Security Affairs
Second Reader: Erik Gartzke, University of California San Diego
Great Power Competition (GPC) pervades the U.S.–China relationship. However, the GPC dialog ignores the 
countries caught in between. While an ocean separates the United States and China, many nations in Asia 
sit next to China and worry about Beijing’s intentions. While some have strong conventional military forces 
to deter attacks, other nations do not have the same forces. Fortunately, Sweden and Singapore have defense 
concepts that lean on the entire society to contribute to defense. Both countries have Total Defense (TD) 
policies that complement traditional military forces. Both countries also purposely build defense cooperation. 
Sweden works with NATO, and Singapore has cooperation with the United Kingdom, Australia, New Zea-
land, Malaysia, and the United States. Integrating the whole population into homeland defense and enhancing 
defense cooperation increase the cost and risk of invasion for any attacker. The risks may even be enough to 
prevent war. Given Sweden and Singapore’s experience, this thesis advocates that Vietnam and Taiwan develop 
TD or enhance existing TD plans, respectively, and that the United States support Vietnam and Taiwan in 
this endeavor. For Taiwan, U.S. assistance could guide the acquisition of weapons that have traditional and 
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asymmetric use. The United States should also expand special operations cooperation with Taiwan to increase 
unconventional resistance capability.
Keywords: Total Defense, TD, deterrence, whole of society, Vietnam, Asia, Taiwan, Sweden, Singapore, Great 
Power Competition, GPC
SOF ETHICS AND PROFESSIONALISM: EXPLORING CULTURAL 
DYNAMICS AND THEIR IMPACTS ON UNETHICAL OUTCOMES
Deandre L. McDonald, Major, United States Army
Jose E. Rodriguez, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Bradley J. Strawser, Department of Defense Analysis
Second Reader: Siamak T. Naficy, Department of Defense Analysis
Over the last two decades, Army Special Operations Forces (ARSOF) have been under immense pressure to 
conduct back-to-back deployments combating terrorism. The speed of operations and the goal of placing the 
mission first has slowly changed the norms and behaviors, calling into question the ethics and professionalism 
within ARSOF formations. The deterioration of ethical performance has fostered an environment that erodes the 
trust that policymakers and senior leaders have placed in these unique elements. In this work, we identify the 
importance of organizational culture by asking two overarching questions: How does Special Operations Forces 
(SOF) organizational culture influence behavior? And why is SOF organizational culture important? The team 
utilized Edgar Schein’s framework on culture to evaluate SOF organizational culture from a qualitative perspec-
tive to understand the different SOF organizational culture levels. Then the team analyzed Civil Affairs Officers’ 
survey data to conduct quantitative analysis between organizational culture variables and how these may influ-
ence behavior and contribute to building trust. The thesis concluded by advocating for the resurgence of the basic 
tenets of coaching and mentoring leaders who would steward the legacy SOF profession now and into the future.
Keywords: ethics, professionalism, culture, organization, Army Special Operations Forces, ARSOF, Special 
Operations Forces, SOF
PREDICTING THE RANDOM: UNDERSTANDING  
ISLAMIST LONE WOLF TERRORISM
Christopher T. Yankow, Major, United States Army
Riley McEvoy, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Glenn E. Robinson, Department of Defense Analysis
Second Reader: Ryan Maness, Department of Defense Analysis
Although Islamist lone wolf terrorism seems to be defined by its very randomness, the actors themselves can 
be predictable. This thesis examines four case studies of seemingly disparate terrorist attacks conducted by 
Islamist lone wolf actors and identifies seven specific commonalities that contribute to an increased potential 
for self-radicalization. Furthermore, it examines stochastic violence in the context of 21st century jihad. Today 
the lone wolf is the weapon of the stochastic terrorist. The four case studies are 1) Pulse nightclub in Orlando, 
Florida, 2016; 2) Soldier Readiness Processing Center, Fort Hood, Texas, 2009; 3) Bastille Day, Nice, France, 
2016; and 4) San Bernardino, California, 2015.The seven commonalities are 1) engrossment in radical mes-
saging/propaganda on the internet; 2) first- or second-generation immigrant; 3) reduction of personal effects/
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finances; 4) affinity with extremist group(s); 5) rapid shift in beliefs or mosque attendance; 6) withdrawal from, 
or absence of, family/friends/romantic relationships; and 7) sexuality (repression or guilt).
Keywords: lone wolf terrorism, al-Suri, stochastic violence, Pulse nightclub, Fort Hood, Bastille Day, San 
Bernardino
BREAKING OTHER PEOPLE’S TOYS: SABOTAGE IN A MULTIPOLAR WORLD
This paper has been recognized as outstanding by its department.
Daniel Meegan, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Tristan Volpe, Department of Defense Analysis
Second Reader: Thomas Jamison, Department of Defense Analysis
This thesis explores the value of sabotage as a strategic tool in a multipolar world. More specifically, it examines 
if sabotage can play a role in imposing costs on competitors, limiting escalation, and shortening the duration 
of conflict. The return of multipolarity to the international system and the proliferation of advanced military 
capabilities has raised specters of doubt regarding conventional U.S. military methods of deterrence and co-
ercion as well as the United States technological overmatch. This thesis argues that U.S. competitors’ military 
technologies and capabilities possess a grave vulnerability in that they rely heavily on specific critical infra-
structure that is difficult to protect and repair. If these critical pieces of infrastructure are affected, competitors 
are incapable of effectively fielding or employing their forces. Historical case study analysis is used to identify 
past sabotage campaigns’ impact on strategic operations, validate sabotage’s potential in the modern world, 
and identify best practices for employing saboteurs. Finally, this analysis suggests the revival of sabotage as an 
option for engaging with bellicose states.  
Keywords: sabotage, proliferation, great power competition, special operations, irregular warfare
WEI QI: ANCIENT GAME, MODERN GREAT POWER TOOL
Andrew P. Melton, Lieutenant Commander, United States Navy
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Douglas A. Borer, Department of Defense Analysis
Second Reader: Thomas Jamison, Department of Defense Analysis
Since the People’s Republic of China (PRC) was labeled a strategic competitor to the United States, it has be-
come essential to understanding the strategy and expansion of its global influence. The PRC has the largest and 
fastest-growing navy in the world and intends to use it to support and protect its Belt and Road Initiative (BRI), 
the mechanism of global influence via infrastructure investment. The PRC’s efforts are expensive and wide-
spread, creating an illusion of inevitability and success against the Western-controlled world order. This thesis 
examines PRC expansionism through a model built upon the concepts of Wei Qi, an ancient game that is won 
by having the most influence or control of the board, develops strategic thinking, and creates an understanding 
of an opponent’s interests and opportunities. The thesis applies the Wei Qi model to the nations of Australia 
and Djibouti, demonstrating its applicability to understanding the PRC’s global ambitions and strategic gains 
in areas where the United States is present. The Wei Qi model also highlights the limited effectiveness of the 
PRC’s economic-centric approach and provides holistic and balanced options for the United States to counter 
PRC expansionism.
Keywords: China, great power competition, Wei Qi, Go, Wei Chi, strategy, People’s Republic of China, PRC, 
Belt and Road Initiative, BRI
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INSULATED SPHERES OF INTEGRATION: CONTINUITY 
AND CHANGE IN AMERICAN GRAND STRATEGY
Derek W. Sharp, Staff Sergeant, United States Marine Corps
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Karl F. Walling, Naval War College
Second Reader: Douglas A. Borer, Department of Defense Analysis
The determinants of American grand strategy are in flux. Geopolitically, the post–Cold War unipolar era in 
which the United States enjoyed unrivaled power is waning on account of China’s rise and Russia’s resurgence. 
Domestically, intractable political polarization and the election of Donald Trump are seen as signals that 
domestic consensuses on American grand strategy are deteriorating. This thesis explores the formulation of 
American grand strategy during periods of past geopolitical upheaval, so as to gain an understanding useful for 
asking better questions about its future. The cases examined include the American founding and Washington 
administrations; the beginning of the Cold War and the Truman administration; and the Clinton administra-
tion after the Cold War. This case study comparison utilized Clausewitzian critical analysis to examine if and 
how the United States has blended different grand-strategy archetypes and balanced integration and insula-
tion at home and abroad. This thesis finds that the Founders and the Truman administration adhered to an 
“insulationist” paradigm whereby different grand strategy archetypes were blended in order to achieve a 
balance between integration and insulation. By contrast, the Clinton administration strained this logic in its 
pursuit of a grand strategy that emphasized integration and eschewed insulation. This thesis concludes with 
considerations for how the United States may craft its grand strategy for the future. 
Keywords: foreign policy, grand strategy, Washington administration, Truman administration, Clinton 
administration, integration, insulation, isolationism, selective engagement, cooperative security, primacy, 
internationalism, founders, constitution, spheres, liberal international order, republican security theory, 
geopolitics, Pax Americana, Alexander Hamilton, alliances, American Revolution, Cold War, liberty, union, 
national interests, balance of power, world order, enlargement, engagement
THE QUDS FORCE MODEL: WHAT MAKES IRREGULAR 
WARFARE EFFECTIVE IN ASYMMETRIC CONFLICT
Christopher B. Smith, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Tristan Volpe, Department of Defense Analysis
Second Reader: Afshon P. Ostovar, Department of National Security Affairs
In recognition of asymmetric handicaps concerning military, political, and economic power with the 
United States, weaker revisionist states complement diplomatic pursuit of their national security objectives with 
irregular warfare (IW) tactics. These tactics include subversion, sabotage, political manipulation, terrorism, 
smuggling, and utilization of proxy forces to compete with adversaries while not escalating to the level of con-
ventional armed conflict. One revisionist state, the Islamic Republic of Iran, utilizes its extraterritorial special 
operations force, the Quds Force (QF), to conduct IW against its stronger and near-peer adversaries. The QF 
has intervened in no less than six wars over the past thirty years in pursuit of Iran’s goals. The unit provides 
us with a model for understanding how special operations forces can be utilized to coerce, deter, disrupt, and 
circumvent conventional strength of stronger foes. This thesis examines the conditions that enable the QF’s 
IW campaigns to be effective. While a great deal of this study concerns the tactics, techniques, and procedures 
utilized by the QF, this thesis also surveys the social and political factors among the belligerents that shape 
the nature of the conflicts and their outcomes. Through qualitative analysis of six case studies, this thesis finds 
three conditions for effective use of a weak state actor’s special operations forces to compete with near-peer and 
stronger state actors via an IW strategy. 
Keywords: Iran, Quds Force, QF, Islamic Revolutionary Guard Corps, IRGC, irregular warfare, IW, covert 
action, terrorism, asymmetric conflict
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KNOWLEDGE WITHHOLDING AND LEADER BEHAVIOR: 
FIVE U.S. GENERAL AND FLAG OFFICERS
Nando P. Strik, Major, Netherlands Marine Corps
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Kalev I. Sepp, Department of Defense Analysis
Co-Advisor: Barry S. Strauss, Department of Defense Analysis
Knowledge withholding may co-occur with knowledge sharing, but current research has a negative connota-
tion and focuses on quantitatively investigated antecedents. However, the social context seems to play a crucial 
role in this phenomenon. We therefore investigated knowledge withholding and leader behavior. In doing so, 
we applied a qualitative methodology and analyzed five memoirs of U.S. general and flag officers. The 1,853 
memoir pages revealed 247 knowledge-withholding instances and eight different actors. We developed a frame-
work of interdependence theory and social identity theory to order and explain the data. We found that the 
general and flag officers, as well as the other actors, withheld knowledge. Also, knowledge is withheld to (a) gain 
an advantage over another actor (negative interdependence), (b) yield a benefit for oneself and a trusted actor or 
to gain an edge over an untrusted actor (positive interdependence), (c) adhere to predetermined processes (neu-
tral interdependence), and (d) create an advantage for the group with which a person socially identifies (social 
identity). Most importantly, the general and flag officers use knowledge withholding as a tool to achieve their 
goals. These findings indicate that this phenomenon in leader behavior may have been overlooked and should 
undergo further research. 
Keywords: leadership, knowledge withholding, U.S. generals
STRIKE FROM THE SEA: SOF UNDERWATER OPERATIONS 
IN GREAT POWER COMPETITION
Aaron A. Taylor, Major, United States Army
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Kalev I. Sepp, Department of Defense Analysis
Second Reader: Barry S. Strauss, Department of Defense Analysis
The United States is in an era of renewed great power competition. This competition spans a multi-domain 
environment with a renewed focus on the maritime domain as China seeks to expand its global maritime in-
fluence. America’s Special Operations Forces (SOF) have been involved in primarily land-based counterinsur-
gency for the last twenty years, and maritime and underwater operations capability has atrophied. This study 
examines the organizational structure and underwater operations record of the Italian Decima MAS frog-
men during World War II. Utilizing Benjamin Jensen’s theories on innovative organizations, and a statistical 
analysis, recommendations for U.S. SOF underwater operations potential within great power competition are 
provided, based on the characteristics of Decima MAS’s successful organizational and operational examples.




DETERRENCE IN THE ARCTIC: IS NATO A SOLUTION FOR A PEACEFUL ARCTIC?
Ciprian-Stelian Tomica, Major, Romanian Land Forces
Master of Science in Defense Analysis (Irregular Warfare)
Advisor: Robert E. Burks, Department of Defense Analysis
Second Reader: Brian H. Greenshields, Department of Defense Analysis
Global warming has increased the Arctic’s geopolitical significance, especially for Russia, which has taken steps 
to expand its military and economic influence there. This thesis sought to develop a strategy that the United 
States and its allies can use to minimize Russian influence in the Arctic. The research considered the Arctic’s 
economic importance to Russia, security matters associated with the region, and Russia’s national pride regard-
ing the Arctic. It also looked at the implications of bringing the Arctic to NATO’s attention and analyzed the 
capabilities of the United States and its allies to deter Russia and maintain the status quo in the region. This 
study determined that Russia is using the Arctic to pursue an economic resurrection and is maintaining an am-
biguous political environment in which it might use the threat of military incursion to accomplish its foreign 
policy objectives. Moreover, there is little each Arctic country can do to predict or to deter Russia’s actions in 
the region. The Western states need to align in a collective response to prevent Russia from taking a leading role 
in the Arctic. Pulling the Arctic into NATO’s orbit might be a solution, but the implications and risks of doing 
this need to be considered carefully.
Keywords: Arctic, Russia, United States, North Atlantic Treaty Organization, NATO, deterrence, Arctic 
states, Arctic claims, the Northern Sea Route
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SHIPBOARD VOLTAGE SOURCE INVERTER CONTROL  
SYSTEM TO MEET MIL-STD-1399-300 LIMITS  
FOR PULSED POWER LOADS
Daniel P. DeToma, Lieutenant, United States Navy
Master of Science in Electrical Engineering
Advisor: Giovanna Oriti, Department of Electrical and Computer Engineering
Co-Advisor: Di Zhang, Department of Electrical and Computer Engineering
Co-Advisor: Alexander Julian, independent consultant 
Microgrids are increasingly being adopted throughout the Department of Defense due to their ability to in-
crease energy security. Though each microgrid is unique, one commonality is that each contains loads that 
could strain the distributed generators on the grid during starting transients. This is especially important in 
shipboard applications or Marine Corps forward operating bases, where generator droop characteristics could 
result in unfavorable effects on running machinery during a transient from a newly started load. This thesis 
research explores a novel controller design for a three-phase voltage source inverter (VSI) that limits the 
transients on a microgrid while simultaneously correcting the grid power factor to unity. Specifically, tran-
sients produced by pulsed power loads as specified in MIL-STD-1399 section 300 are addressed and con-
trolled. The novel controller allows the VSI to use distributed energy resources, such as batteries, renewables, or 
supercapacitors, to power the initial transient created by large loads. Using stored energy allows the generator 
to respond to step load changes more slowly while simultaneously reducing the size of the machine required 
due to reactive power control. 
Keywords: microgrid, peak power shaving, shipboard power, three-phase, active power, power flow, voltage 
source inverter, VSI, grid-connected, pulsed power
VESSEL CLASSIFICATION FROM OVERHEAD IMAGERY 
USING THE RANDOM FOREST ALGORITHM
Thomas J. Shaheen, Lieutenant, United States Navy
Master of Science in Electrical Engineering
Advisor: Monique P. Fargues, Department of Electrical and Computer Engineering
Second Reader: Roberto Cristi, Department of Electrical and Computer Engineering
Classification of satellite ship imagery is an active topic of research, and multiple types of classifiers have 
been considered over the years. This study explores the viability of the random forest algorithm in vessel type 
classification and compares performance to that obtained in earlier work by Rainey et al., published in a 2012 
SPIE Proceedings article, and by Parameswaran and Rainey, published in a 2015 SPIE Proceedings article. 
Random forest is advantageous due to its relative ease of use, resistance to overfitting, and built-in model 
validation. Results indicate that random forest performance is comparable to or better than time-tested ma-
chine learning methods, such as support vector machines, when applied to preprocessed vessel images. Feature 
extractors that capture spatial information yielded highest accuracies. Previous work has indicated that the 
visual bag of words (VBOW) representation is flexible and effective in feature coding the vessel images. 
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Therefore, in this work various weighting schemes augmented the VBOW, which was evaluated on both 
original and preprocessed vessel image datasets as input to the random forest, with limited success.
Keywords: random forest, BCCT200, support vector machines, local binary pattern, histogram of oriented 
gradients, visual bag of words, VBOW, vessels
APPLYING DEEP LEARNING METHODS TO IDENTIFY TARGETS 
IN SYNTHETIC APERTURE RADAR IMAGES
Serkan Aktas, Captain, Turkish Air Force
Master of Science in Engineering Science (Electrical Engineering)
Advisor: David A. Garren, Department of Electrical and Computer Engineering
Co-Advisor: John D. Roth, Department of Electrical and Computer Engineering
Synthetic aperture radar (SAR) provides high-resolution imagery and can operate in the day and at night and 
in every weather condition. SAR has been used for military reconnaissance and surveillance. Examining SAR 
images manually, however, is challenging even for a specialist, since it is difficult to find high-value targets in a 
wide area of SAR images. This is especially true when time is critical for operations. Thus, an efficient, reliable 
method to analyze SAR images automatically is needed. To solve this problem, deep learning (DL) methods are 
developed for automatic target recognition (ATR).  A convolutional neural network (CNN) is a deep-learning 
algorithm made up of several processing layers for target recognition and classification. One of the challenges 
in developing and testing a CNN algorithm is to find relevant datasets. The dataset used in this thesis comes 
from the Moving and Stationary Target Acquisition and Recognition program (MSTAR). In this research, 
the SAR ATR concept and performance are analyzed using several CNN DL architectures. Specifically, this 
investigation examines the effects of a few variable parameters within CNN DL architectures to gain insight 
into optimal strategies for using these architectures. Using CNN structures with different numbers of layers, it 
was possible to classify SAR targets successfully and automatically with state-of-the-art accuracy. This method 
proved useful for classification and recognition of military targets.
Keywords: synthetic aperture radar, SAR, convolutional neural network, CNN, deep learning, DL, automatic 
target recognition, ATR, Moving and Stationary Target Acquisition and Recognition program, MSTAR
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USING CASS TO ESTIMATE RECEIVED LEVELS OF CONSPECIFIC BEAKED WHALES
Karin Dolan, Civilian, Department of the Navy
Master of Science in Engineering Acoustics
Advisor: Kevin B. Smith, Department of Physics
Co-Advisor: Stephanie Watwood, Naval Undersea Warfare Center
Mesoplodon densirostris (Md) are deep-diving marine mammals that use echolocation to forage for prey. Re-
cently, bottom-mounted hydrophones have been used to apply passive acoustic-tracking techniques, allowing a 
unique view of the group-foraging behaviors of Md. Preliminary analysis of tracks produced for individuals of 
multiple animal foraging groups revealed animals dive together, separate at depth, and reunite before ascending 
to the ocean surface. To better understand this observed behavior we utilize the Comprehensive Acoustic Sys-
tem Simulation with Gaussian Ray Bundle eigenray propagation model (CASS/GRAB) to model the known 
properties of Md echolocation clicks and estimate the received levels that individuals are exposed to from other 
group members (conspecifics). We hypothesize Md are separating to reduce acoustic masking of echoes. This 
is expected to be shown in two ways: (1) separation during the dive decreases received levels from conspecifics, 
and (2) echo levels (EL) from prey should be louder than the noise produced by conspecifics.
Keywords: beaked whales, Mesoplodon densirostris, Md, echolocation, Comprehensive Acoustic System Simu-
lation, CASS, Gaussian Ray Bundle, GRAB
OBSERVATION OF PASSIVE BROADBAND SUPPRESSION 
OF LOW-FREQUENCY UNDERWATER SOUND 
Evan J. McMellon, Ensign, United States Navy
Master of Science in Engineering Acoustics
Advisor: Bruce C. Denardo, Department of Physics
Co-Advisor: Oleg A. Godin, Department of Physics
We develop a proof-of-principle experiment for a recent theory published by Godin and Baynes, who showed 
that passive, broadband suppression of underwater sound can occur when a balloon or bladder filled with air 
is near a low-frequency sound source. The volume of air produces a pressure-release boundary condition that 
causes scattering, which redirects energy and can destructively interfere with the direct sound from the source. 
One application of this effect is in Naval vessels, which emit low-frequency sound due to cavitation and vibra-
tions and can thus be acoustically detected. However, it may be that the sound can be significantly reduced 
with the simple use of a bladder on the hull of the vessel. Experiments with and without a balloon filled with 
air in the presence of a sound source were conducted in the NPS tank laboratory in Spanagel Hall. Quantita-
tive comparison with the theory indicates agreement, but the results are only rough due to reflections from the 
surfaces of the water in the tank. We were unable to gate the signal in order to avoid the reflected sound for 
our experimental parameter values, which were chosen for optimal sound suppression according to the theory. 
Future experimentation will be conducted in the NPS SLAMR facility, which should be sufficiently deep and 




THE BOOMERANG SOLDIER: DOES RECRUITMENT OF  
FORMER SOF OFFICERS AND ENLISTED REQUIRE REVISION?
Brandon P. Sirois, Major, United States Army
Kevin A. Chesnut, Major, United States Army
Master of Science in Information Strategy and Political Warfare
Advisor: Robert E. Burks, Department of Defense Analysis
Second Reader: Matthew R. Zefferman, Department of Defense Analysis
For the past five years, Army Special Operations Forces (ARSOF) have relentlessly labored on recruiting and 
retention efforts to achieve both their quantitative and qualitative missions of recruiting and retaining. Cur-
rently, there is not enough research into why prior service recruitment of formerly separated Soldiers, known as 
boomerang Soldiers, is a cheaper and more viable recruitment option. Using an in-depth case study of civilian 
sector boomerang policies, this thesis shows what the Special Operations Forces (SOF) and even the Army at 
large can learn from a civilian sector that embraces hiring former employees. This thesis examines the value of 
recruiting former SOF Soldiers and why effective high-cost methods of recruitment and retention through bo-
nuses/special and incentive pay (S&I pay) may be unsustainable in a fiscally conservative future. A future Army 
faces the unknown effects of the military’s new Blended Retirement System (BRS), growing economic con-
cerns, and COVID-19 aftereffects. This thesis explains why a boomerang Soldier recruitment policy is cheaper 
for the U.S. military and serves to reduce monetary personnel expenditures while achieving both quantity and 
quality in SOF recruiting and retention. The thesis recommends prescriptive steps needed for a boomerang 
policy to be implemented as an innovative talent recruitment solution for SOF.
Keywords: Special Operations Forces, SOF, Army Special Operations Forces, ARSOF, recruiting, retention, 
prior-service, officer, enlisted, fiscally conservative future, government spending, boomerang employee, soldier, 
policy, bonuses/special and incentive pay, S&I pay, Blended Retirement System, BRS
STRATEGIC PSYCHOLOGICAL OPERATIONS CAPABILITY 
DEVELOPMENT: WHY IS IT TAKING SO LONG?
Seon Lee, Major, United States Army
Master of Science in Information Strategy and Political Warfare
Advisor: Kalev I. Sepp, Department of Defense Analysis
Second Reader: Alfred Lunt III, USAJFKSWCS
This research project explores causes and effects of the events that led to the repeated failed efforts to develop a 
Strategic Psychological Operations (PSYOP) Capability. Multiple efforts to materialize the proposed capability 
development failed as they were initially outlined in the 1985 PSYOP Master Plan, in the 1990 revised PSYOP 
Master Plan, and in numerous subsequent research findings. Government officials recognized challenges from 
the changing geopolitical conditions and the importance of dominating the information domain but failed to 
promptly develop the capability needed to meet the new challenges. The renewed national security policies, 
which focused on the near-peer competition followed by countering violent extremist organizations, demanded 
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the need to fill the missing capability gap, but the efforts to develop a strategic PSYOP capability stalled, which 
this thesis addresses.
Keywords: strategic, PSYOP, psychological operations, special operations, capability development
ARMY OF LIES: ETHICAL CONSIDERATIONS OF DECEIVING CIVILIANS IN WAR
Matthew Rogers, Major, United States Army
Master of Science in Information Strategy and Political Warfare
Advisor: Siamak T. Naficy, Department of Defense Analysis
Second Reader: Bradley J. Strawser, Department of Defense Analysis
This thesis explores the ethical permissibility of deceiving civilians during military operations, primarily mili-
tary deception operations. It examines this issue using both consequential and non-consequential frameworks 
and explores how the potential ethics of deceiving civilians interacts with current just war theory, the doctrine 
of double effect, and non-combatant immunity. These common ethical frameworks are used to develop a meth-
od for evaluating the ethical considerations of deceiving civilians in war. This method is then applied to a case 
study involving deception of civilians in Syria. Weighing those considerations in a real-world scenario provides 
information on how these types of deceptions measure up morally both in theory and practice. Ultimately, a 
recommendation on the probable morality of any future deception of civilians is determined.  
Keywords: ethics, military deception, lying, civilians, doctrine of double effect, just war theory, non-combat-
ant immunity, utilitarianism, deontology, Syria, ISIS, Islamic State of Iraq and Syria
INFORMATION OPERATIONS IN CURRENT AND FUTURE WARFARE
Jonathan P. Wood, Major, United States Army
Bradley W. Young, Major, United States Army
Master of Science in Information Strategy and Political Warfare
Advisor: Ryan Maness, Department of Defense Analysis
Co-Advisor: Edward L. Fisher, Department of Information Sciences
The U.S. Army recognizes the ongoing threat posed by our adversaries’ strategic efforts to integrate information 
operations (IO), cyberspace operations, and emerging technologies that challenge U.S. freedom of maneuver 
across all domains. As a result, the U.S. Army is posturing for a doctrinal shift toward multi-domain opera-
tions, which will increase the role of information in warfighting. As it does, the U.S. Army faces challenges 
and disparities regarding IO in design and practice. Current U.S. Army IO doctrine, terminology, and overall 
structure is insufficient and does not facilitate a conceptual shared understanding. This leads to systemic under-
performance of tactical units in the information environment and suboptimal integration of IO in strategy and 
plans. Similarly, the U.S. Army community of IO practitioners faces an identity crisis that degrades the pro-
fession’s cohesion, influence, and overall ability to operate effectively. To overcome these challenges, a critical 
examination of U.S. Army IO in design and practice is first required to reveal the scope of the disparity. Then, 
the application of social network analysis and social identity theories reveals potential solutions in IO training, 
education, and organization that will enable the U.S. Army to become more competitive in the information 
environment. This investment will enhance the Army’s ability to seamlessly integrate and execute information 
warfare in current and future conflicts.
Keywords: information operations, IO, multi-domain operations, MDO, cyber, cyberspace, information 
warfare, IW
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SUITABILITY OF ROYAL AUSTRALIAN NAVY STANDARD WORK WEEK 
IN RELATION TO FATIGUE LEVELS FOR OPERATIONAL TASKINGS
Adam Attwood, Lieutenant Commander, Royal Australian Navy
Master of Science in Management
Advisor: Panagiotis Matsangas, Department of Operations Research
Second Reader: Simona L. Tick, Graduate School of Defense Management
Second Reader: Nita L. Shattuck, Department of Operations Research
This thesis assessed the manning structure of HMAS Warramunga in at-sea conditions against Navy Standard 
Work Week (NSWW) criteria such that a Scheme of Complement (SoC) is “sufficient” to meet the workload 
and sustainment requirements. IMPRINT Pro Forces Module was used to model planned activities and un-
planned events of sailors to include the Marine Engineering Department to assess workload, daily sleep dura-
tion (DSD), training, service diversion activities, and task completion rates. Results showed that the crew slept 
less and worked more than the NSWW criteria. Also, completion rates for all but the highest priority events 
were low. These findings indicate crew had little surge capacity available without sacrificing administrative and 
maintenance tasks. With clearer understanding of the limitations on the ship imposed by crew size, decision-
makers will be able to assign operational tasking based on knowledge of expected endurance of a ship to main-
tain such an operational tempo. Findings indicate that the NSWW in its current state should not be used solely 
to define ships’ SoC. However, using modeling and simulation (M&S) combined with SMEs’ knowledge will 
provide insight on crew workload, lead to improved SoC, and fulfill the ship’s Statement of Operating Intent 
(SOI). Another potential application of IMPRINT could be to assess the ship’s pre-sailing risk state based off 
the ship’s current manning levels and maintenance requirements.
Keywords: Royal Australian Navy, RAN, Navy Standard Work Week, NSWW, Navy Availability Factor, 
NAF, standard work week, IMPRINT Pro Forces Module, fatigue, modeling and simulation, M&S, Statement 
of Operating Intent, SOI, daily sleep duration, Scheme of Complement, SoC
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This paper has been recognized as outstanding by its department.
June Capelle, Lieutenant, United States Navy
Master of Science in Mechanical Engineering
Advisor: Young W. Kwon, Department of Mechanical and Aerospace Engineering
Second Reader: Jarema M. Didoszak, Department of Mechanical and Aerospace Engineering
The triboelectric nanogenerator (TENG) experiments conducted for this research are a continuation of previ-
ous research at the Naval Postgraduate School in Monterey, California. Teflon and copper were used as the 
primary materials to generate electricity through contact. Teflon tape, copper tape, and a variety of readily 
available materials were used to reduce the cost and increase the viability of mass production. The TENG 
consists of three parts: a flexible plastic in which the copper tape is applied, a PVC pipe in which the Teflon 
tape is applied, and a wooden shaft that supports and rotates the PVC pipe with the flexible plastic wrapped 
around the pipe. A DC motor is connected to the wooden shaft to generate rotational motion for the TENG, 
causing a potential change within the copper taping configuration. Five TENG models were analyzed for their 
capability to store and discharge electricity through capacitors and LEDs. The chosen model was also adapted 
to a stationary bicycle to demonstrate its capability to independently generate electricity.  
Keywords: triboelectric nanogenerators, TENG, electronegativity, friction, energy storage
FAILURE OF COMPOSITE PLATES SUBJECTED TO SHOCK LOADING
Natalie E. Crow, Lieutenant, United States Navy
Master of Science in Mechanical Engineering
Advisor: Young W. Kwon, Department of Mechanical and Aerospace Engineering
Second Reader: Jarema M. Didoszak, Department of Mechanical and Aerospace Engineering
Underwater explosions and their associated devastating effects are not new to the U.S. Navy. Accurately mod-
eling and scaling them for research and development, however, are areas in need of further study as large 
explosions are not easily created, accurately repeated, or financially prudent. Smaller models that produce 
underwater shocks on a reduced scale can mimic the effects of a larger explosive device. This project employed 
a safe and easily replicated test using liquid nitrogen within a sealed pressure vessel to create an underwater ex-
plosion. This test was performed multiple times using the same pressure vessel to produce a baseline explosion. 
Once a standard was created, the experiment was repeated in close vicinity with strain gages attached to carbon 
composite plates. Carbon composite plates of varying thicknesses, such as an orthotropic 0/90-degree weave, 
a unidirectional 0-degree, a cross-ply 0/90/0-degree, and a cross-ply 0/90/90/0-degree laminated plate, were 
examined. The explosion experiments on the carbon composite material were taken to failure to understand the 
dynamic response of those composite plates.
Keywords: composite structure, underwater explosion





MODELING OF THE AQUA-QUAD SOLAR POWER GENERATION SYSTEM
This paper has been recognized as outstanding by its department.
Gabriel G. Lim, Major, Republic of Singapore Air Force
Master of Science in Mechanical Engineering
Advisor: Kevin D. Jones, Department of Mechanical and Aerospace Engineering
Co-Advisor: Vladimir N. Dobrokhodov, Department of Mechanical and Aerospace Engineering
The Aqua-Quad is a solar-powered hybrid autonomous vehicle being developed by the United States Naval 
Postgraduate School for surface and underwater reconnaissance. The vehicle rides on ocean currents and flies 
in the air to relocate. A realistic model of the Aqua-Quad’s solar power generation system was developed to 
predict the electrical energy generated given its geographic location and charging duration. This model can 
be employed within a lab environment for development work or integrated into the Aqua-Quad’s logic for 
operational use. Variables affecting solar power generation, such as geographic location and time of day and 
year, solar array tilt due to sea state, and degradation of the solar array efficiency were considered. Efficiencies 
of the solar power generation system and electrical components were also characterized through experiments 
and incorporated into the model to account for actual field performance. With a solar power generation model, 
the systematic development of the Aqua-Quad can be optimized, the cost function of the mission planning 
algorithm can be determined, the feasible mission envelope can be realistically evaluated, and mission execu-
tion can be made energy optimal.
Keywords: solar power generation, energy optimization, Aqua-Quad
ADDITIVE MANUFACTURING OF CONDUCTIVE PARTS 
USING METAL-POLYMER COMPOSITES
Shawn C. Murray, Lieutenant, United States Navy
Master of Science in Mechanical Engineering
Advisor: Ibrahim E. Gunduz, Department of Mechanical and Aerospace Engineering
Second Reader: Jonathan Phillips, Department of Energy Academic Group
Additive manufacturing (AM) is used to build a wide array of parts with a unique control of geometry and 
composition, but it has had limited success in highly electrically conductive three-dimensional (3D) materi-
als. This study investigates the AM of metal-based conductive materials. The research also investigates the me-
chanical, electrical, and thermal properties of printed parts and printing conditions.  The results of the research 
will help to understand and improve the use of AM of metal-based conductive materials and their applicability 
to shipboard uses. For example, the Navy uses antennas for several applications that require a large amount 
of surface area and by embedding the antennas in load-bearing bulkheads or other structures, the functional 
space can be increased.
Keywords: additive manufacturing, AM, conformal antenna, metal-polymer composite, basic antenna design, 
conductive polymers, conductive composites, ASTM for metal-polymer composites, antenna theory, mechani-
cal properties of 3D printing, electrical theory of wires, thermal properties of polymer composites, annealing 
of metal-polymer composites, electrically conductive paste
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CARBON NANOTUBE REINFORCEMENT IN COMPOSITE CYLINDERS
Dustin A. Shelley, Lieutenant, United States Navy
Master of Science in Mechanical Engineering
Advisor: Young W. Kwon, Department of Mechanical and Aerospace Engineering
Co-Advisor: John Molitoris, Lawrence Livermore National Laboratory
High specific strength and stiffness properties of carbon fiber composite cylinders make them an ideal mate-
rial for internal pressure and blast applications. While previous research investigates failure loading and modes 
on composite cylinders, additional studies display the benefits of carbon nanotube (CNT) reinforcement in 
various applications. However, limited research has been conducted on the effects of CNT reinforcement with 
respect to internal pressure loading. CNT reinforcement in composite cylinders could result in significant im-
provements in specific strength and stiffness, allowing for higher internal pressure loading. In this work, using 
wet winding, CNTs were distributed into resin and then introduced into a fiber matrix. Composite cylinders 
were produced at various winding angles. These cylinders were tested and compared to cylinders without CNT 
reinforcement. This research focuses on the specific strength and stiffness of CNT-reinforced cylinders.
Keywords: carbon nanotube, CNT, composite, CNT reinforcement, nano, nanomaterial, specific strength
VISCOSITY MEASUREMENTS FOR INTERLAYER STRENGTH AND 
FAILURE IN ADDITIVELY MANUFACTURED PARTS
Mike Tano, Lieutenant Commander, United States Navy
Master of Science in Mechanical Engineering
Advisor: Ibrahim E. Gunduz, Department of Mechanical and Aerospace Engineering
Second Reader: Jonathan Phillips, Department of Energy Academic Group
Additive manufacturing (AM) holds considerable potential in the fabrication of multifunctional composites as 
well as printing components with optimized three-dimensional (3D) complex geometries layer by layer. How-
ever, the mechanical and thermal properties are not optimal for high precision and high performance applica-
tions. As the AM methods are transitioning from prototyping to fabrication, the interfaces between the precur-
sor material properties, process parameters, structural resistance, and interlayer characteristics of 3D-printed 
parts are to be established. For AM applications using powder-based mixtures, it is necessary to understand the 
rheological properties of these non-Newtonian materials and their effects on deformation, stress, and viscosity, 
typically measured using a capillary rheometer. This research is focused on the viscosity of non-Newtonian 
heterogeneous polymer and powder mixtures used for direct-write AM using capillary rheometry and a custom 
measurement system for small-scale testing. This will help us understand the effects of deformation, stress, and 
viscosity to improve printed part properties such as interlayer strength. 
Keywords: additive manufacturing, AM, viscosity, non-Newtonian polymer, 3D printing, capillary rheom-
etry, direct-write AM, interlayer strength
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AUTOMATED THUNDERSTORM FORECASTING VALIDATION
Joshua D. Carter, Lieutenant Commander, United States Navy
Master of Science in Meteorology and Physical Oceanography
Advisor: Joel W. Feldmeier, Department of Meteorology
Co-Advisor: Daniel Tyndall, Naval Research Laboratory
Second Reader: John M. Peters, Department of Meteorology
Increased use of long-duration unmanned aerial vehicles (UAVs), as well as other factors, has led to a growing 
demand on the naval meteorology and oceanography (METOC) community for mission-tailored meteorologi-
cal support. To creatively meet this need, the Naval Research Laboratory (NRL) Marine Meteorology Division 
has developed methodologies to process output from the Navy Global Environmental Model (NAVGEM). Au-
tomated products replicate human weather forecasters’ written and unwritten rules to produce guidance for ic-
ing, turbulence, and thunderstorms. This is a force multiplier, as it takes the skilled, but few in number, human 
forecasters from being “in the loop” to being “over the loop.” Much like the National Weather Service Aviation 
Weather Center’s World Area Forecast System, utilizing Global Forecast System (GFS) output, NRL’s existing 
automated thunderstorm algorithm uses convective precipitation and cloud thickness variable output to com-
pute areas of expected thunderstorms. This thesis examines the current NRL method, and a few alternatives, 
in the Geostationary Satellite East coverage area and in two operationally relevant locations. Partial validation 
of forecasts is conducted using statistical analyses and comparison with satellite lightning observations. Results 
indicate that NRL’s current methodology performs the best overall; new methodologies slightly lag behind.
Keywords: thunderstorm forecasting, Navy Global Environmental Model, NAVGEM, automation, un-
manned aerial vehicles, UAVs, Naval Research Laboratory, NRL, Global Forecast System, GFS
I-SPAR BUOY: DESIGN OF A LIGHTWEIGHT SHALLOW 
WATER AIR-SEA MEASUREMENT PLATFORM
Vincent D. Chamberlain III, Lieutenant Commander, United States Navy
Master of Science in Meteorology and Physical Oceanography
Advisor: James H. MacMahan, Department of Oceanography
Co-Advisor: Edward B. Thornton, Department of Oceanography
An Inner-shelf SPAR buoy (I-SPAR) for measuring atmospheric fluxes was developed for use in 7–20 m 
water depth as part of the ONR Coastal Land Air Sea Interaction (CLASI) effort. The design requirements are: 
1) measurements obtained above the wave boundary layer (>4 m above sea level), 2) lightweight (< 100 kg), 
3) dynamically stable, 4) modular for small boat transportation and deployment, and 5) able to acquire data 
for two months. The designed I-SPAR buoy has a 9 and 11 m length based on water depth and weighs 92 kg. 
The I-SPAR has an in-line configuration to reduce asymmetric wind drag. Atmospheric fluxes are estimated 
using a standard eddy-covariance, moving-platform technique that requires a fast-sampling sonic anemometer 
and inertial motion unit (IMU) to remove buoy motions and provide measurements in a geographic coordinate 
frame. The technique is modified by using a data-fused, Kalman filter IMU output. The I-SPAR is built with 
lightweight, high-strength carbon fiber tubes that are interconnected. The I-SPAR will follow low-frequency 
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swell, where high-frequency wind waves are filtered out with a bottom damping plate. It is also designed for a 
maximum static tilt of 25° and a dynamic roll of 5.6° when exposed to a 15 m/s wind using vertical fins. A col-
located solar-powered battery float will provide continuous power at a 50% duty cycle and includes an iridium 
modem for transmitting bulk statistics, including fluxes as well as providing a safety watch circle. 
Keywords: air-sea interaction, atmospheric fluxes, Coastal Land Air Sea Interaction, CLASI, eddy-covariance, 
I-SPAR, inner-shelf, Kalman filter, momentum flux, shallow water, SPAR buoy, temperature flux, wind stress
SPATIAL DISTRIBUTION AND DIRECTIONALITY OF ACOUSTIC 
SCATTERING IN ROCKY ENVIRONMENTS
Amanda R. Fromm, Lieutenant Commander, United States Navy
Master of Science in Meteorology and Physical Oceanography
Advisor: Derek Olson, Department of Oceanography
Second Reader: James H. MacMahan, Department of Oceanography
The interaction of sound, or an acoustic signal, with the seafloor is an active area of research due to its impor-
tance for naval applications in undersea warfare, mine warfare, and special operations, and for remote sensing 
of seafloor properties for geological and biological research. Seafloor roughness greatly affects acoustic scatter-
ing. However, little is known about how much extremely rough seafloors, such as rocky environments, affect 
the acoustic scattering. Rocky seafloor environments are thought to have extreme spatial variability and in-
creased acoustic scattering compared to sand and mud seafloors. This research analyzed the spatial distribution 
and directionality of acoustic scattering in rocky environments to determine stationarity and isotropy. Remote 
sensing software often uses limited historical acoustic data to best fit the scattering parameters in a given envi-
ronment. The two most common empirical models in remote sensing applications are the Lambert model and 
the Lommel-Seeliger (L-S) model. The L-S model proved to be a better fit to this data. The single parameter 
of the L-S model was used as the proxy to determine whether the scattering strength was stationary or isotro-
pic. The measurements indicated that there was spatial variability and thus non-stationarity to the scattering 
behavior in both the alongshore and cross-shore directions. Scattering strength was found to be isotropic based 
on analysis of the survey data as a function of heading.
Keywords: high frequency, sonar, acoustic, scattering, rock, rocky environment, spatial distribution, direction-
ality, Lambert, Lommel-Seeliger, L-S, stationary, isotropic
IDENTIFYING SEDIMENT TRANSPORT POTENTIAL AND VELOCITY 
PROFILES IN THE CARMEL RIVER USING AN ADP
Tyonna N. McPherson, Lieutenant Commander, United States Navy
Master of Science in Meteorology and Physical Oceanography
Advisor: Mara S. Orescanin, Department of Oceanography
Second Reader: Jeffrey D. Paduan, Research
The Carmel River runs 58 km from the Santa Lucia Mountains through the Carmel Valley, eventually stop-
ping at a lagoon on Carmel River State Beach. During the winter months, the river breaches through the 
lagoon, allowing water to freely flow between the river and Carmel Bay. Sediment transport, in part owing to 
turbulent river discharge and in part owing to ocean forcing (tides and waves), contributes heavily to whether 
the lagoon is open or closed: when there are low flow conditions, waves and tides can decrease flow rates in 
the breach, allowing sediment to settle. The sediment budget is expected to be a closed system, owing to the 
rocky headlands and long-term stability (no yearly regression or transgression) of the shoreline. However, it is 
currently unknown 1) how velocity profiles evolve during breaching phases, and 2) how much sediment moves 
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during such an event. The hypothesis is that the breach mouth can completely disappear and re-emerge over a 
single breach-closure cycle. This study uses the RiverSurveyor M9 acoustic Doppler profiler (ADP) to measure 
outflow discharge and GPS surveys to quantify elevation changes. A velocity profile can be built that would 
estimate the sediment transport potential within the breach. The information obtained will help identify and 
better understand the velocity thresholds that contribute to breaching seasons as well as estimates of sediment 
transport rates during breaching, which are currently unknown.
Keywords: Carmel River, acoustic Doppler profiler, ADP, sediment transport, velocity profiles
THE INTERACTION OF ATMOSPHERIC RIVERS AND HIGH-PRESSURE SYSTEMS
Justin P. Van Es, Lieutenant Commander, United States Navy
Master of Science in Meteorology and Physical Oceanography
Advisor: Wendell A. Nuss, Department of Meteorology
Second Reader: Joel Feldmeier, Department of Oceanography
As Midlatitude Pacific storms migrate east, some develop moisture plumes that can stretch from the western 
United States to Hawaii. These events are commonly known as atmospheric rivers (ARs) and have been associ-
ated with some of worst flooding in the western United States. There is evidence that both extratropical ARs 
and low-level high-pressure systems form near the Hawaiian Islands, and the low-level high-pressure system 
aids moisture transport into the AR. Four AR events were analyzed, and this study found that ARs from these 
extratropical cyclones 1) result from the interaction of the surface high- and low-pressure system centers to form 
major (Pineapple Express) AR events; 2) are fed moisture from the high-pressure system to the east; and 3) have 
different relative sources of moisture that impact on observed downstream precipitation.
Keywords: atmospheric rivers, ARs, floods, California
A DETERMINISTIC APPROACH TO UNDERSTANDING  
THE SENSITIVITY OF SURFACE DUCT PROPAGATION  
TO SOUND SPEED FEATURES IN THE UPPER OCEAN
This paper has been recognized as outstanding by its department.
William N. Zinicola-Lapin, Lieutenant Commander, United States Navy
Master of Science in Meteorology and Physical Oceanography
Advisor: John A. Colosi, Department of Oceanography
Second Reader: Davis B. Reeder, Department of Oceanography
A key sound speed feature of the upper ocean is the Mixed Layer Acoustic Duct (MLAD). Acoustic propaga-
tion effects due to mean properties of the duct and spatial and temporal variability are thought to be strong 
functions of acoustic frequency. Key physical mechanisms at work are diffractive leakage and mode coupling. 
Using both analytic theory and direct numerical simulation, this thesis will examine 400 and 1000 Hz MLAD 
propagation characteristics by calculating the sensitivity of duct propagation to various ocean perturbations 
with horizontal scales ranging from 0.5 to 15 km. As a starting point, sound speed profiles (SSP) typical of 
the spring-summer transition in the North Atlantic are considered. Tools used are first-order mode scattering 
theory originally developed for shallow water propagation, and direct numerical simulation. Numerical simula-
tions are compared to theory with the goals of 1) evaluating the utility of the shallow water analytic approach 
for deep water MLADs and 2) putting forward a metric for estimating MLAD stability as a function of fre-
quency and perturbation scales. Results show that while the shallow water analytic approach is not accurate 
enough for the MLAD due to higher order mode interaction, first-order mode energy equation motivates the 
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non-dimensional interaction matrix, Γmn, which showed strong correlation between multiple scattering events and 
increased acoustic variability when Γmn > 1.
Keywords: acoustic, coupled modes, mixed layer duct, Mixed Layer Acoustic Duct, MLAD, internal waves, interaction 
parameter
INNER SHELF WIND AND WAVE STRESS BALANCE: MODEL 
SENSITIVITY ANALYSIS ASSOCIATED WITH WAVE SHOALING
Christie Underwood, Lieutenant Commander, Royal Australian Navy
Master of Science in Physical Oceanography
Advisor: James H. MacMahan, Department of Oceanography
Second Reader: Edward B. Thornton, Department of Oceanography
New open-ocean formulations that define the total wind stress (τtotal) at the air-sea boundary that include 
contributions from both wind (τwind) and waves (τwave) were evaluated across the wave shoaling region of the 
inner shelf. Traditional τtotal open ocean formulations have underestimated measured τtotal across the inner 
shelf. The new formulations spectrally account for the “swell” wave contributions and have been modified to 
account for the depth (h) dependence of wave shoaling. Swell is defined when phase speed, cp, is greater than 
1.14U10, wind speed. The difference between the h-independent, deep-water cp, to the h-dependent cp occurs 
for U10, <12 m s-1 and h<20m. This defines the parameter space for which swell provides additional contribu-
tions across the inner shelf, where the remainder should be described by traditional open-ocean formulations. 
As cp decreases with decreasing h, swell contribution relative to U10 decreases with decreasing h. Shoaling 
wave heights result in a 50% higher shallow-water swell τwave compared to deep water, and vary as a function 
of wave height for U10, <6 m s-1. Constraining τwave by a weighted probability density function of Monterey 
Bay climatology, τwave is larger than τwind for U10, <6m s-1. τwave increases variability with decreasing U10. 
In summary, the conditions that define τwave for the inner shelf are sensitive to wave shoaling, are limited by 
U10, and, though limited, produce the largest τwave in shallow water. 
Keywords: air-sea interaction, inner shelf, momentum flux, wave boundary layer, wind stress, wave stress, 
shoaling
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PROTOTYPE SCHEDULING MANAGEMENT AID FOR RISK 
TRACKING (SMART) TOOL FOR THE USN SURFACE FLEET
Ana Veronica Badua, Lieutenant, United States Navy
Master of Science in Operations Research
Co-Advisor: Nita L. Shattuck, Department of Operations Research
Co-Advisor: Panagiotis Matsangas, Department of Operations Research
Second Reader: Michael P. O’Neil, Department of Operations Research
Long working hours, 24/7 shift work, restricted sleep opportunities, and circadian misalignment all lead to 
degraded Sailor performance and impairments in decision making. These deficiencies threaten the safety of 
Sailors and a unit’s mission readiness, as the recent deadly collisions of the USS Fitzgerald and USS John. S. 
McCain exposed. Despite the headway made by the Navy in addressing crew endurance and fatigue issues, 
there is a capability gap in the surface navy’s ability to systematically assess and mitigate crew fatigue during 
in-port and at-sea operations. It is imperative to provide operational leaders charged with ensuring peak mis-
sion readiness levels with insights into the current and predicted readiness levels of their Sailors. This thesis 
developed a Microsoft Excel-based scheduling decision aid capable of tracking, detecting, and quantifying 
human performance risk factors associated with work and rest patterns for U.S. Navy Sailors. The Scheduling 
Management Aid for Risk Tracking (SMART) systematically collects Sailor activity data and provides trend 
analysis at an individual and organizational level, arming the scheduler with critical insight necessary for better 
crew resource management. The prototype’s tailorable heuristics are designed to identify and quantify human 
performance risk, enabling leaders to better mitigate risk through data-driven decision making.
Keywords: fatigue, crew endurance, surface navy, scheduling tool, watchbill, decision aid, Scheduling 
Management Aid for Risk Tracking, SMART, heuristics, human performance risk, risk mitigation, data-driven 
TRADEOFFS IN POWER GRID OPERATION DURING A PUBLIC SAFETY POWER SHUTOFF
This paper has been recognized as outstanding by its department.
Andrea L. De Abreu, Ensign, United States Navy
Master of Science in Operations Research
Advisor: David L. Alderson Jr., Department of Operations Research
Second Reader: Jean Carlson, UC Santa Barbara
This thesis considers challenges associated with managing the risk of wildfires caused by electric utilities, 
specifically the use of deliberate, and potentially widespread, power outages termed Public Safety Power Shut-
off (PSPS) events. A PSPS event is a way to reduce potential liability in utility-associated wildfires, but it also 
creates additional dangers and economic hardships for utility customers. This thesis performs three modeling 
and analysis tasks: (1) it presents an extensive exploratory data analysis on the Pacific Gas & Electric (PG&E) 
power grid, utility-caused ignitions, and past PSPS events; (2) it develops models to gain insight on the PG&E 
decision process during PSPS events; and (3) using power outage studies and economic models, it estimates the 
social cost of PSPS events.
Keywords: wildfires, power operation, public safety power shutoff, PSPS





THE EFFECTIVENESS OF MACHINE LEARNING-BASED ANOMALY DETECTION 
ALGORITHMS APPLIED TO DEFENSE CONTRACT FINANCIAL DATA  
This paper has been recognized as outstanding by its department.
Keith D. Edmonds, Major, United States Army
Master of Science in Operations Research
Advisor: Robert A. Koyak, Department of Operations Research
Second Reader: Colby J. Smithmeyer, US Army TRADOC Analysis Center 
In fiscal year 2020, the U.S. Army spent nearly $77 billion on contracts. Auditors employ various techniques, 
including anomaly detection, to select contracts that merit scrutiny. But in a resource-constrained environ-
ment, auditors can review only a limited number of contracts. Using data obtained from USAspending.gov, we 
consider how anomaly detection combined with dimensionality reduction can be used to recommend contracts 
for investigation. We analyze over 20,000 fixed-price Army contracts between fiscal years 2017 to 2020, using 
more than one hundred combinations of dimensionality reduction and anomaly detection techniques, and 
formations of artificial anomalies. A consistent finding is that dimensionality reduction using principal com-
ponents or autoencoders is not demonstrably beneficial. This finding may be due to the discrete nature of the 
USAspending.gov data and may not apply to other data sets. The best performance is obtained using isolation 
forests for anomaly detection without dimensionality reduction.
Keywords: anomaly detection, financial data, machine learning, benchmarking, benchmark, defense contract, 
contracts, Army, isolation forest, IF, auditors, USAspending.gov, dimensionality reduction 
BOUNDARY SEARCH AND TRAVERSE: DETERMINING THE THRESHOLD 
BOUNDARY FOR INFRASTRUCTURE NETWORK RESILIENCE PROBLEMS
Lewis C. Flinn, Major, United States Marine Corps
Master of Science in Applied Mathematics and Master of Science in Operations Research
Co-Advisor: Ralucca Gera, Department of Applied Mathematics
Co-Advisor: David L. Alderson Jr., Department of Operations Research
Second Reader: W. Matthew Carlyle, Department of Operations Research
Traditional network interdiction problems focus on finding the target package that yields the worst-case per-
formance for network operations given a level of attack. However, in many cases it may be desirable to disrupt 
a network such that its performance falls below a given performance threshold while retaining other properties, 
such as the ability to quickly restore performance. This is important in traditional joint operations, where the 
military may conduct shaping operations by interdicting a network to enable tactical success, then conduct 
stabilization operations that require restoration of the network. This broader view of network shaping is impor-
tant for exposing operationally relevant states that are not normally identified by the traditional interdiction 
and restoration methods of network flow problems. However, unlike attacker-defender problems that can be 
solved efficiently using appropriate algorithms, identifying the complete boundary that separates operational 
from non-operational states requires some form of enumeration, which may take too long to be useful in joint 
military operations. This thesis considers the use of graph theoretic measures, such as edge betweenness cen-
trality and modularity, to develop heuristic methods for enumerating the boundary between operational and 
non-operational states. 
Keywords: network, boundary, interdiction, shaping
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A COMPUTATIONAL FRAMEWORK FOR OPTIMIZATION-BASED 
INTERDEPENDENT INFRASTRUCTURE ANALYSIS AND VULNERABILITY
Matthias P. Kuc, Major, German Army
Master of Science in Operations Research
Advisor: Daniel Eisenberg, Department of Operations Research
Second Reader: David L. Alderson Jr., Department of Operations Research
Civilian communities and military installations operate numerous critical infrastructure systems to deliver 
services like power, water, mobility, and communications to people and missions. The vulnerability of these 
systems can be measured by considering the robustness of each infrastructure network on its own or by con-
sidering the interdependencies between different networks. Diverse infrastructure network models are available 
to analyze system vulnerability, yet a standard architecture for linking pre-existing models for interdependent 
analysis does not exist. We develop a computational framework to generate combined models that link mul-
tiple network-flow optimization models together for interdependent analysis. We validate our methods and 
implementation in the Python programming language with well-studied interdependent energy networks. We 
further demonstrate the versatility of our methods by developing a new assessment of fictitious energy and 
transportation networks with models not originally created with interdependencies. Overall, this work develops 
a standard way to conduct interdependent infrastructure analysis with pre-built models and sets a foundation 
for future analysis of other interdependencies and systems.
Keywords: optimization, Python, Pyomo, framework, network flow, interdependence, dependence
A NEW SIMULATION-OPTIMIZATION MODEL FOR 
WILDLAND FIRE RESOURCE PRE-POSITIONING
This paper has been recognized as outstanding by its department.
Rachel A. Seeberger, Ensign, United States Navy
Master of Science in Operations Research
Advisor: Javier Salmeron-Medrano, Department of Operations Research
Second Reader: Gerald G. Brown, Department of Operations Research
Every day, using detailed weather forecasts, paired with reports on the moisture content of soil and vegetation, 
the Los Angeles County Fire Department (LACoFD) must decide where to pre-position firefighting equipment 
and personnel for the following day. For years, LACoFD has relied on their own expert judgment to make 
these costly decisions. In 2019, NPS student Zachary Scholz developed the Augmentation Optimization Model 
(AOM), a mathematically based decision tool to guide resource pre-positioning. Unfortunately, AOM relies on 
weak estimations of expected burned acreage, complicating result interpretation. We address this problem by 
developing a simulation to estimate “initial attack” area containment as a function of pre-positioned resources. 
These estimates inform the new AOM’s objective, producing improved, realistic, and interpretable results. In 
addition, we have followed LACoFD feedback to incorporate accessibility and steepness of terrain, hand-crew 
resources, and solution evaluation. We also standardize assembled resources as mixes of engines and exchange-
able personnel and reformulate the model so it generates and solves faster. Through an upgraded user interface, 
LACoFD is using the new AOM daily and analyzing alternatives of protection and cost. The results improve 
those of legacy AOM and LACoFD’s manual solutions on the critical days tested. Moreover, we demonstrate 
that protection can benefit from augmentation policies not solely based on burning index. 
Keywords: wildfires, resource augmentation, pre-positioning, optimization, logistic regression, fire depart-
ment, fire management, burn index
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Advisor: Ruriko Yoshida, Department of Operations Research
Second Reader: Jefferson Huang, Department of Operations Research
Attrition and the retention of talent is a concern for all organizations, but especially in the military. It is impor-
tant to understand what factors influence attrition so that organizational leadership can optimize its purpose. 
This research examines attrition within Naval Reserve Officer Training Corps (NROTC) between 2013 and 
2020. Using data provided by Naval Education Training Command (NETC), predictive statistical models aim 
to demonstrate what types of demographic, academic, and performance-based factors are important to predict-
ing attrition among NROTC midshipmen. Modeling NROTC attrition behavior could enhance the NROTC 
Scholarship selection process, improve and organize attrition tracking in NROTC, and inform NETC on 
where resources should be allocated in order to improve program function. Furthermore, methods for tracking 
and predicting attrition, and for defining variable importance toward prediction, serve to inform other pro-
grams in decision-making processes surrounding attrition and talent retention. 
Keywords: Naval Education Training Command, NETC, Naval Reserve Officer Training Corps, NROTC, 
attrition, predictive statistical modeling, classification
OPTIMAL POSITIONING OF REMOTELY PILOTED FUEL BLADDERS 
TO SUPPORT DISTRIBUTED MARITIME OPERATIONS
Jeremy T. Tan, Commander, Republic of Singapore Navy
Master of Science in Operations Research
Advisor: Jefferson Huang, Department of Operations Research
Second Reader: Michael P. Atkinson, Department of Operations Research
This thesis research examines the problem of optimally routing a remotely piloted fuel bladder (RPB) to effec-
tively serve distributed maritime forces. In response to changes in the global threat environment, the U.S. Navy 
is developing new concepts that involve distributed surface forces operating in large threat areas over prolonged 
periods at sea. An idea that has been identified to support increasingly distributed forces is the use of minimally 
manned or unmanned prepositioned bulk fuel storage systems as part of a larger fuel distribution network. 
While current U.S. defense maritime logistics forces can continue to be called upon to resupply surface forces, 
they were not designed to support distributed maritime operations. Doing so may, in turn, affect mission effec-
tiveness and operational outcomes. The problem is modeled as a dynamic facility location problem—how to re-
locate the RPB over discrete-time periods relative to the locations of the distributed surface forces or supported 
units (SUs). A Markov decision process model is formulated and analyzed with the objective of minimizing the 
total cost to serve the SUs, whose movements can be stochastic in nature. 
Keywords: dynamic facility location, stochastic, logistics, distributed forces, remotely piloted fuel bladder, 
RPB, supported units, SUs
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INCREASING FLEET DATA TRANSFER CAPABILITIES  
USING AN UNMANNED AERIAL VEHICLE (UAV)
Antoin J. Abboud, Civilian, Department of the Navy
Katrina M. Granada, Civilian, Department of the Navy
Alex R. Kemeny, Civilian, Department of the Navy
Edwin R. Laboy, Civilian, Department of the Navy
Wesley C. Sanders, Civilian, Department of the Navy
Jacob S. Shadle, Civilian, Department of the Navy
Master of Science in Systems Engineering
Advisor: Brigitte T. Kwinn, Department of Systems Engineering
Naval Surface Warfare Center Port Hueneme Division identified the need for an improved ship-to-shore data 
transfer capability in order to meet future data demands. The demand for a better ship-to-shore data transfer 
system has been a growing concern in recent years, primarily due to the increasing complexity of combat system 
elements. These data needs, coupled with advancements in communication technology, will aid in providing 
an effective and efficient data-transfer system beyond the current limitations of bandwidth. One approach to 
enhance data transfer capability and supplement existing methods of ship data transfer is the use of unmanned 
systems as either a primary or secondary means of communication. This capstone delivers a concept of opera-
tions, system architecture, and modeling and simulation analysis for a conceptual system intended to meet the 
United States Navy’s need of increasing ship-to-shore data transfer capability. The results shown in the concep-
tual application of this approach yield a significant operational time reduction when compared to the current 
method of data transfer. Supported by simulation and data analysis, this reduction in operational time achieves 
positive results for both the feasibility of using an unmanned aerial vehicle and increasing the capability for 
ship-to-shore data transfer onboard Navy vessels.
Keywords: data transfer, bandwidth, communications, unmanned aerial vehicle, UAV, ships, ship to shore
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SYSTEMS ENGINEERING
COMMON COMBAT SYSTEMS—REMOTE SOFTWARE DEPLOYMENT 
OF INCREMENTAL CAPABILITY AND UPDATES
Daniel W. Carter, Civilian, Department of the Army
Cedric T. Chiu, Civilian, Department of the Navy
Timothy O. Hillman, Civilian, Department of the Air Force
Roianthony Navarro, Civilian, Department of the Navy
Harsh Shah, Civilian, Department of the Navy
Victoria Tsugawa, Civilian, Department of the Navy
Master of Science in Systems Engineering
Advisor: Brigitte T. Kwinn, Department of Systems Engineering
U.S. Navy ships need to have regular software updates to ensure their cyber security posture is sound and to en-
sure their sailors have what they need to defend the ship against any attack. Naval Surface Warfare Center Port 
Hueneme Division (NSWC PHD) wants to find a process to rapidly deploy the software from a centralized 
location to a dispersed fleet. Currently, software is hand carried by a team of personnel to perform the software 
upgrades, which takes a lot of time and money to execute. This project proposed to use a remote deployment 
system (RDS) process and investigated the feasibility of using model-based systems engineering (MBSE). A 
system architecture was created using Cameo. The team researched methods that industry currently uses to 
see what can be adapted for use with U.S. Navy ships. This project scenario investigated software upgrades 
to the Aegis platform while the ship is in port for the proof in concept. Monte Carlo simulations and analysis 
confirmed the feasibility of transferring large files over low-bandwidth scenarios. A decision model was devel-
oped to determine which alternative held the most value. Analysis showed that the RDS would be much more 
beneficial to the command as opposed to the current way of conducting business.




COST ANALYSIS FOR OPERATIONAL AND SYSTEM LEVEL  
CONSIDERATIONS FOR THE ELECTROMAGNETIC RAILGUN  
INTEGRATED ON AN AMPHIBIOUS PLATFORM
Christian Diaz, Lieutenant, United States Navy
Master of Science in Systems Engineering
Advisor: Paul T. Beery, Department of Systems Engineering
Second Reader: Anthony G. Pollman, Department of Systems Engineering
Due to the nature of amphibious operations, the Navy’s landing platform dock (LPD) amphibious ship is 
required to remain within close distance of the shore, which poses a threat to the ship and its supported ele-
ments such as a Marine Expeditionary Unit. To resolve this issue, this thesis investigates outfitting the LPD-17 
with an electromagnetic railgun (EMRG), which is a high-velocity weapon that can fire projectiles at targets at 
ranges of up to 100 nautical miles by utilizing electromagnetic propulsion rather than traditional propellants. 
This EMRG concept in the amphibious fleet provides offensive capability in the form of Naval Surface Fire 
Support (NSFS) and a defensive capability against surface threats, missiles, and other airborne threats. Because 
the railgun can provide both offensive and defensive capabilities, there is a potential increase in operational 
effectiveness of amphibious ships conducting air defense and NSFS. This thesis contains a cost estimate of the 
railgun integration and a cost effectiveness analysis, from both operational and system perspectives, that quan-
tifies the impact of integrating the railgun onto an amphibious platform. The cost estimate for the EMRG is 
FY20 $134.66M, given a 32 MJ railgun. From an operational effectiveness perspective, hit probability of air 
targets has a greater impact on performance than cycle time, and when balancing cost versus effectiveness, a 
10 MJ railgun is preferred to a 32 MJ railgun. 
Keywords: systems engineering, cost, analysis, railgun, effectiveness, operational, estimate, Naval Surface Fire 
Support, NSFS, electromagnetic railgun, EMRG, landing platform dock, LPD, Marine Expeditionary Unit
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SYSTEMS ENGINEERING
A STUDY OF MBSE THROUGH THE DEVELOPMENT  
OF MODELING AND DATA EXCHANGE PROCESSES
This paper has been recognized as outstanding by its department.
William Emeny, Civilian, Department of the Navy
Master of Science in Systems Engineering
Lance Lowenberg, Civilian, Department of the Navy
Master of Science in Systems Engineering
Lynn P. Nguyen, Civilian, Department of the Navy
Master of Science in Engineering Systems
Ryan C. Robar, Civilian, Department of the Navy
Master of Science in Engineering Systems
Michael H. Rubow, Civilian, Department of the Navy
Master of Science in Systems Engineering
Dustin G. Talley, Civilian, Department of the Navy
Master of Science in Systems Engineering
Advisor: Brigitte T. Kwinn, Department of Systems Engineering
The DON is undergoing a digital transformation that is set to address the needs of sustaining fleet assets for 
extended periods of time, while maintaining a superior lethality. Within the engineering domain, the DON 
is starting to identify MBSE tools and concepts to streamline processes and enhance capability. The capstone 
looked to lay the foundation for a conceptual system model development process that utilizes SysML and 
OOSEM to produce system model data and artifacts derived from a single scenario. During the digital trans-
formation, communication of system model data to stakeholders was identified as a need and a SysML tool was 
used to generate model-based documentation from a formatted Microsoft Word document. With incoming 
digital product support capabilities from the MBPS program, communication from an MBSE environment is 
critical and requires XML formatted data. Using the information collected in the completion of the scenario, it 
was discovered that SysML elements will lose their SE-specific stereotypes when converted directly into XML 
format. To counter this the capstone developed UML instances derived from the S3000L UML class-based 
data model to be converted into XML format. The findings and developments of this capstone support the abil-
ity for organizations to standardize the way system modeling data is developed, collected, and communicated 
to other systems external to the engineering domain.
Keywords: Department of Navy, DON, model-based systems engineering, MBSE, model-based product sup-
port, MBPS, extensible markup language, XML, systems modeling language, SysML, system modeling, digital 
engineering, unified modeling language, UML, object-oriented systems engineering methodology, OOSEM, 




ESTIMATING THE LIFE CYCLE COST OF MICROGRID RESILIENCE 
This paper has been recognized as outstanding by its department.
Joshua P. Hildebrand, Lieutenant, United States Navy
Master of Science in Systems Engineering
Advisor: Douglas L. Van Bossuyt, Department of Systems Engineering
Co-Advisor: Daniel A. Nussbaum, Department of Operations Research
The Department of Defense has placed significant emphasis on the importance of a stable and secure energy 
infrastructure system. The Department of the Navy (DON) defines energy security as consisting of three com-
ponents, namely reliability, efficiency, and resilience. One of the ways the DON improves resilience in installa-
tion electrical energy systems is by using microgrids. The relationship between microgrid resilience and cost is 
not well explored in existing research. This thesis develops a seven-step process to estimate the cost of microgrid 
resilience using design of experiments and regression analysis. The process is designed to be used by installa-
tion energy managers when considering the installation or upgrade of a microgrid. The process is demonstrated 
in a case study using net present value to quantify life cycle cost and expected life cycle mission impact to 
quantify resilience. The case study analyzes a microgrid representative of a portion of the electrical distribution 
system at the Naval Postgraduate School in Monterey, CA, which is made up of multiple diesel generators, a 
large photovoltaic array, an energy storage system, several loads, and a utility grid connection. The case study 
demonstrates the effectiveness of the process developed in this thesis and the importance of understanding the 
cost of microgrid resilience to inform decisions about the necessary distributed energy resources that make up 
a specific microgrid architecture.
Keywords: microgrid, resilience, life cycle cost estimate
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SYSTEMS ENGINEERING
EXPERIMENTAL ASSESSMENT OF ENTANGLEMENT  
FOR AN UNMANNED UNDERWATER VEHICLE WITH 
AN OPEN, THREE-BLADED PROPELLER
This paper has been recognized as outstanding by its department.
Katherine E. Irgens, Lieutenant, United States Navy
Master of Science in Systems Engineering
Advisor: Joseph Klamo, Department of Systems Engineering
Co-Advisor: Anthony G. Pollman, Department of Systems Engineering
This thesis evaluates the entanglement of an unmanned underwater vehicle (UUV) propelled by an open, 
three-bladed propeller when operating in marine vegetation native to littoral environments. A tow tank popu-
lated with synthetic giant kelp and eelgrass was used to simulate an underwater environment. An early variant 
of a REMUS 100 UUV designed to conduct underwater surveillance was used for entanglement tests. Three 
different entanglement tests were conducted. A vegetation density and constant entanglement test, conducted 
by changing vehicle steady-state speed and marine vegetation density, showed an increased entanglement risk 
for eelgrass and astern propulsion operations, and increased vegetation density. A lateral placement entangle-
ment test, conducted by changing the marine vegetation location relative to the vehicle center line, showed an 
increase in entanglement risk for vegetation located close to the propeller and indicated a relationship between 
propeller diameter, vegetation location, and entanglement. A preliminary accelerating speed entanglement test, 
conducted by changing the vehicle speed at the propeller entry to a vegetation field, showed that as the ratio of 
vehicle speed at propeller entrance to steady-state speed decreased, the likelihood of an entanglement increased. 
Recommended future work includes entanglement testing for different UUV types, testing in the operating 
environment, and assessing devices or procedures intended to reduce entanglement risk.
Keywords: marine vegetation, propulsion, unmanned underwater vehicle, UUV, entanglement, kelp, eelgrass
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SYSTEMS ENGINEERING
INTEGRATING DEVOPS INTO NAVY COMBAT SYSTEMS DEVELOPMENT
Andrew W. Miller, Lieutenant, United States Navy
Master of Science in Systems Engineering
Advisor: Ronald E. Giachetti, Department of Systems Engineering
Second Reader: Douglas L. Van Bossuyt, Department of Systems Engineering
This thesis seeks to answer three questions concerning the Navy’s adoption of DevOps and its practices. Those 
questions are: What is DevOps in a naval context? What stands in the way of that adoption? What are some 
ways that the Navy can overcome those obstacles? By drawing upon both an extensive review of literature on 
the topic, as well as interviews with subject-matter experts, this work provides a comprehensive understanding 
of the breadth and complexity of the change needed in order for the Navy to adopt a culture of DevOps as well 
as its attendant practices. Pursuant to the same end, this thesis proposes process architectures for continuous 
integration, continuous testing, and continuous certification, as well as the reorganization of the Navy’s combat 
systems development hierarchy necessary for the transition to DevOps.
Keywords: DevOps, software development, AGILE, systems engineering, critical success factors, requirements 
analysis, DevSecOps, cyber-physical systems
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USNA SAIL TRAINING CRAFT ACQUISITION:  
EFFECTIVE STAKEHOLDER MANAGEMENT THROUGH 
APPLICATION OF THE SYSTEMS ENGINEERING PROCESS
Robert D. Allen, Major, United States Army
Mitchell J. Boatwright, Major, United States Army
Shad S. Hughes, Captain, United States Army
Sean S. McCune, Major, United States Army
John J. Pfiester, Captain, United States Army
Master of Science in Systems Engineering Management
Advisor: Anthony G. Pollman, Department of Systems Engineering
Co-Advisor: William D. Hatch II, Executive Education/CEE
Second Reader: Alejandro S. Hernandez, Department of Systems Engineering
The United States Naval Academy (USNA) does not possess an effective management plan for the acquisi-
tion of the 44-foot Navy sail training craft (STC), which has led to cost overruns and late deliveries. A review 
of the past acquisitions of the Mark I and Mark II STC revealed a possible effective solution is a stakeholder 
management plan. This capstone project answers the question of how the USNA might utilize the systems 
engineering process to develop an effective internal stakeholder management strategy that generates effective 
and actionable requirements for the acquisition of the next-generation STC while preserving a predictable and 
timely acquisitions process. Utilizing tools and techniques developed by data collection, this research found the 
essential elements to a successful stakeholder management plan are to identify, analyze, engage, and monitor 
stakeholders. These essential elements integrated with techniques used in corporate America, such as manag-
ing for stakeholders and the stakeholder circle, can reduce friction and issues within the STC program for the 
USNA. Identified avenues for future research are utilizing the systems engineering process for the development 
of structural stakeholder management elements, improving stakeholder management requirements elicitation, 
and developing stakeholder management plan validation methods.
Keywords: naval, sail training craft, STC, 44-foot, Navy, officer, procurement, sailboat, seamanship, United 
States Naval Academy, USNA
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A SYSTEMS ENGINEERING APPROACH TO COMPARING MIXED 
REALITY GAMING ENGINES WITHIN THE DOD
Ted L. Cha, Major, United States Army
Blake A. Davis, Captain, United States Army
Zachariah R. Shutte, Captain, United States Army
Douglas J. Snodgrass, Captain, United States Army
Christopher J. Wimsatt, Major, United States Army
Rene V. Ybarra, Major, United States Army
Master of Science in Systems Engineering Management
Advisor: Alejandro S. Hernandez, Department of Systems Engineering
Co-Advisor: Douglas L. Van Bossuyt, Department of Systems Engineering
Co-Advisor: Joseph W. Sweeney III, Department of Systems Engineering
Joint Special Operations Command (JSOC), the primary stakeholder of this report, identified a need to vi-
sualize the operating environment prior to mission execution. Historically, JSOC performed visualization by 
two-dimensional (2D) means that lacked real-time capabilities such as imagery or sand tables. Technological 
advances now enable visualization of the operating environment by three-dimensional (3D) means and in 
real-time environments by using mixed reality (MR). An essential component of an MR system is a gaming 
engine, which serves as essential software in creating the MR environment. Currently, dozens of proprietary 
and open-source gaming engines are available for use by system designers. This research applies the systems 
engineering “V” model, using mixed methods to explore the different comparison criteria of gaming engines. 
The research team developed a structured approach to assessing different MR gaming engine alternatives. 
Using Multiobjective Decision Analysis and Additive Value Modeling as a basis, the research team produced a 
credible, repeatable, traceable selection tool to compare alternatives. The team also discovered that the gaming 
engine is a critical component of the MR system, but it should not be the sole basis for MR system comparison. 
Other considerations for selecting an MR system are system developers, the hardware and software security 
considerations, and interoperability within the DOD system architecture.
Keywords: selection methodology, mixed reality, MR, analysis of alternatives, gaming engines, augmented 
reality, virtual reality, Joint Special Operations Command, JSOC
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ANALYSIS OF SOLDIER BORNE SENSOR (SBS)  
EMPLOYMENT AND TRAINING PROGRAM
Catherine L. Collinsworth, Major, United States Army
Oscar Delgadoveana, Major, United States Army
Michael R. Griffin, Major, United States Army
Monica M. Holmes, Major, United States Army
Joshua K. McMillion, Captain, United States Army
Master of Science in Systems Engineering Management
Advisor: Lawrence G. Shattuck, Department of Operations Research
Co-Advisor: Robert Semmens, Department of Systems Engineering
Co-Advisor: Alejandro S. Hernandez, Department of Systems Engineering
Co-Advisor: John T. Dillard, Graduate School of Engineering and Applied Sciences
New technology improves combat power. The military continually adopts new technology; however, the holis-
tic support and maintenance of that technology may be a lesser consideration. In this case, Program Executive 
Office (PEO) Soldier provided the Soldier Borne Sensor (SBS), which is a hand-launched, remotely controlled 
drone that offers improved situational awareness to the Soldiers closest to the fight. This study provides insight 
into how Soldiers were trained to use the system, and how they used it in novel ways. Specifically, this study ex-
amined the differences in use between home-station training and operational deployment. Using both surveys 
and semi-structured interviews, the research team found that the new equipment training (NET) was effec-
tive, yet opportunities for improvement exist. Further, and as one might expect, the creativity of the American 
Soldier in employing new equipment cannot be underestimated. This study documents a few instances of that 
creativity and suggests that future training should be updated with lessons learned down-range. 
Keywords: Soldier Borne Sensor, SBS, training, employment, operator interview, system deployment, training 
integration, training in human factors engineering, semi-structured interview, applied cognitive task analysis, 
ACTA, qualitative content analysis, QCA
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PROCESS TO ASSESS AND CURATE SYSTEMS ENGINEERING  
TECHNICAL REVIEW CRITERIA FOR EMPLOYMENT WITH 
MODEL-BASED SYSTEMS ENGINEERING
Andrew G. Liehr, Civilian, Department of the Navy
Master of Science in Systems Engineering Management
Advisor: Warren Vaneman, Department of Systems Engineering
Co-Advisor: Ronald R. Carlson, Department of Systems Engineering
The Department of Defense has mandated the integration of digital engineering into acquisition engineering 
throughout the entire life cycle. One critical element to achieve this directive is the incorporation of Model-
Based Systems Engineering (MBSE) into System Engineering Technical Reviews (SETR). However, little re-
search exists that provides an evaluation of the current MBSE environment’s ability to satisfy SETR criteria. 
Furthermore, no research exists that assesses the state of SETR criteria with respect to its readiness for MBSE 
integration. This thesis performs this missing research by creating a process to assess SETR criteria. The process 
was then employed to assess Preliminary Design Review (PDR) criteria with respect to their suitability, quality, 
and readiness for integration into the current MBSE environment. The process is agnostic to the SETR event 
and the criterion’s background. A verification of previous findings related to the current MBSE environment’s 
ability to satisfy SETR criteria was performed. The research found that the PDR criteria is unable to integrate 
with the current MBSE environment, requiring changes to enable integration, including new MBSE views. 
This finding verifies the previous findings. The final finding notes that regardless of MBSE integration, the 
PDR criteria require significant curation in order to provide the necessary robustness and effectiveness to pro-
vide insight into the health and status of a SoI under review.
Keywords: Model-Based Systems Engineering, MBSE, Department of Defense Acquisition, System Engineer-
ing Technical Review, SETR, SETR criteria evaluation
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USING MODEL-BASED SYSTEMS ENGINEERING METHODS  
TO CAPTURE A DEPARTMENT OF DEFENSE  
ACQUISITION LIFE CYCLE
Ronald J. Torok, Civilian, Department of the Navy
Master of Science in Engineering Systems
Advisor: Warren Vaneman, Department of Systems Engineering
Second Reader: Clifford A. Whitcomb, Department of Systems Engineering
The Office of the Deputy Assistant Secretary of Defense for Systems Engineering (ODASD[SE]) is pushing 
model-based systems engineering (MBSE) methods to increase efficiencies and technical rigor in Department 
of Defense (DOD) engineering practices. MBSE methods might also aid in the planning of an acquisition 
process. An MBSE process is proposed for capturing the acquisition life cycle, the structure that implements 
the life cycle processes, and the developed information artifacts using a SysML model. The SE processes for an 
example middle tier of acquisition (MTA) program are modeled and model views of how program information, 
functions, and developed information artifacts are shown. The MBSE approach with the ability to synchro-
nize information across views and use data queries to extract information into tables or matrixes was found to 
be beneficial for planning required acquisition life cycle functions, capturing the resources or informational 
elements the functions need, identifying a national team and required infrastructure, and allocating work 
breakdown structure (WBS) elements to those team members or infrastructure. The modeling approach allows 
additional flexibility for programs to extend or modify the processes to meet their specific needs. Additional 
work is needed to develop methods to simulate and analyze the model for benefits of alternative development 
approaches.
Keywords: Office of the Deputy Assistant Secretary of Defense for Systems Engineering, ODASD(SE), MBSE, 
digital engineering,  Department of Defense, DOD, International Council on Systems Engineering, INCOSE, 
Object-Oriented Systems Engineering Method, OOSEM, middle tier of acquisition, MTA, model-based en-
gineering, model-based systems engineering, systems engineering, SE, SysML, acquisition, WBS, work break-
down structure
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